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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 4

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 16
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 19

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 23
Includes aircraft simulation technology.

06 Aircraft Instrumentation 32
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 38

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 41
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 46

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 49

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 49
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.
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Engineering 51
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 68
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 74
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 76
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 78
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 81
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences 81
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General 82

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American
Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registrégiom through the NASA STI

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA STI Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 3/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980041314Naval Postgraduate SchpMonterey CA USA
Summary of Reseach 1996, Department of Aeonautics and Astionautics 1 Jan. - 31 Dec. 1996
Nov. 1997; 74p; In English
Report No.(s): AD-A337743; NPS-09-97-003; No Copyrightais CASI; A04, Hardcopy; A01, Microfiche
Thisreport contains summaries of research projects in the Department of Aeronautics and Astronautics. A list of recent publi
cations is also included which consists of conference presentations and publications, books, contributions to books, published
journalpapers, technical reports, and thesis abstracts.
DTIC
Aeronautics; Astonautics; Reseah Pojects

19980041562Research flangle Inst, Research ffangle Park, NC USA
Survey Summary of AGATE Concepts Demonstration at Annual NAA Convention, March 24-26, 1997, ¥lume 1, Basic
Report Final Report
Dec. 1997, 58p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS1-192147RP 538-07-19-01
ReportNo.(s): NASA/CR-97-201731AF-1; NAS 1.26:201731/9l-1; No Copyright; Aail: CASI; A04, Hardcopy; A01, Micro
fiche

An AGATE Concepts Demonstration was conducted at the annual NationabAspbrtation Association (NA) Conven
tion in 1997. Following a 5-minute introductory briefing, an interactive simulation of a single-pilot, single-engine aircraft was
conductedThe participant was able to takéd, dfy a brief enroute segment, fly a Global Positioning System (GPS) approach and
landing,and repeat the approach and landing segment. The participant was provided an advanced "highway-in-the-sky” presenta
tion on both a simulated head-up display and taxgee LCD head-down display to follow throughout the flight. A single-lever
powercontrol and display concept was also provided for control of the engine throughout the flight. A second head-dewn, multi
functiondisplay in the instrument panel provided a moving map display for navigation purposes and monitoring of the status of
theaircraft's systems. An estimated 100 people observed or participated in the demonstration, and 68 surveys were collected. The
pilot ratings of the participants ranged from student to Aan$port Rating with an average of 6089 hours total flight time. The
overwhelmingresponse was that technologies giatplify piloting tasks are enthusiastically welcomed by pilots of all experience
levels.The increase in situation awareness and use of the head-up display were universally acckteedhasl steps in the
right direction.
Author
Flight Simulation; Single Engine Airaft; Takeoff; Aicraft Landing; Global Positioning System; Appch

19980044381

Time-frequency analysis of jet sarech using short time Fourier transform and Wgner-Ville distribution

Ohta,Hiromitsu; Seto, Kunisato; Nippon Kikai Gakkai Ronbunshu, C Hamdactions of the Japan Society of Mechanical-Engi

neersPart C; August, 1997; ISSN 0387-5024jiume 63, no. 612, pp. 2747-2751; In Japanese; Copyrightl: Assuing Activity
Non-stationarnsignals must be represented in a time-frequency analysis because such signals tiamg.\Witte purpose

of the present study is to analyze a degree of a non-stationary sound such as a jet screech, is a type of shock-associated noise whi

is induced by the flowin particular when the pressure ratio (jet pressure/ambient) is higher than about 3.0 in an underexpanded

mode,the non-stationarity of the noise is very stramgthis research, a short time Fourier transform (STFT) aigahé&i Ville



distribution(WD) have been used to analyze a jet screech represented in a time-frequency domain. An attractive feature of the
STFTis its superior in frequency precision. On the other hand, WD has superior ability in resolution of a time-frétmieaegr

it sufferes a bad influence of cross terms, which yield spurious peak spectra, Riraifiown that the optimum application to
analyzeof a jet screech is possible by using STFT and WD method collaterally

Author (EI)

Fourier Transformation; Quantum Mechanics; 8ech ®nes; Sound Wes; Noise (Sound); Spectrum Analysis; Fast Fourier
Transformations; Aexdynamics; ime Series Analysis

19980044551
Inverse airfoil design using the Navier Stokes equations
Eyi, S., Middle East &chnical Univ, Turkey; Lee, K. D.; Engineering Optimization; 1997; ISSN 0305-2154i™Me 28, no4,
pp. 245-262; In English; Copyright;\ail: Issuing Activity

Thefeasibility of the use of the Navi&tokes equations in aerodynamic design is examined. The MNatolegs equations
caninclude the rotational viscous physics at transonic speeds, and hence are expected to produce more reliable degighs. The tar
pressuras specified and a least-squares optimization is used to minimize the pressure discrepancy betwgeinaihe designed
airfoils. The sensitivity analysis which determines the response of the flow to a geometry pertislpiformed based on a
finite-difference evaluation. The performance of the design method is evaluated with various design practices.
Author (EI)
NavierStokes Equation; Airfoils; Optimization; Amtynamics; fansonic Flow

19980047452
Fairchild Dornier plans 70-90-seat twinjets
SparacoPierre, USA; Aiation WWeek & Space @chnologyjFeb. 16, 1998; ISSN 0005-2175)lvme 14, no. 7, pp. 34; In English;
Copyright;Avail: Aeroplus Dispatch

Fairchild Dornier's plans to create a famibf 30-90-seat regional transports and corporate jets and conclude additional risk-
sharingpartners are briefly reviewed. The plans include an all-new 70-seat twinjet, 728tHg 72,500-Ib maximum takdof
weight, that would be powered by two 14,000-Ib-thrust turbofan engines. Maximum cruise speed would be Mach 0.8, with a range
of 1,200 nautical miles. The 728JET and its stretched-fuselage 90-seat derivative, 928JET, are expected to be launched in
mid-2001.
AIAA
Aircraft Production; Tansport Aicraft; Dornier Aircraft

19980047503
Eurofighter cleared for take-off
Poguntke Peter Germany; AeroSpace; Feb. 1998; ISSN 0949-7064, no. 1, pp. £fglish; Copyright; &ail: Aeroplus Dis
patch

An agreement was recently signed between representatives of Germany, UK, Spain, and Italy which paves the way to the
European fighter aircraft of the coming century. This was followed by the signing of industrial agreements betwen Netma, the
NATO Eurofighter Brnado Management Agen@nd the consortia Eurofighter Jagdflug and Eurojet GmbH on production and
logistic support for 620 aircraft and around 1500 EJ200 jet engines. The military and economic importance of the Eurofighter
projectis emphasized.
AIAA
Fighter Aircraft; North Atlantic Teaty Oganization (NAQO)

19980047630
Civil ALH on horizon
Parker,lan; Helicopter Wirld; Feb. 1998; ISSN 0262-0448)NMme 17, no. 1, pp. 43, 44; In English; Copyrightak Aeroplus
Dispatch

The flight development of the Advanced Light Helicopter (ALH) by Hindustan Aeronautics Ltd. (HAL) is reported to be
nearlycomplete, withcertification expected in Decemb&®98. This multirole helicopter in the 4.5-5.5 ton category is designed
primarily for the Indian armed forces but will befared to the civil market at a competitive price. It has a hingeless composite
main rotor,and its other advanced technology features include an IDS (integrated dynamic system), which consists of the hub,



maintransmission, upper control and flight hydraulics, and thelftaded bearingless tail rotdrhe IDS incorporates condition
monitoringand fault diagnostics systems, such as magnetic chip detectors (Zapper system), and pressure and temperature sensor
AlAA

Civil Aviation; Helicopters; Helicopter Design; Composite Materials

19980047921
Battle to replace the Deerll - Hokum versus Havoc
Gordon, Yefim; Komissarov, Dmitri; Defence Helicopter; Mar. 1998; ISSN 0963-116X; Volume 17, no. 1, pp. 43, 44, 46; In
English;Copyright; Avail: Aeroplus Dispatch

Althoughthe competition between Ka-50 '"Hokum’ and Mil-28A "Havoc' attack helicoptdisialfy ended with the Russian
MOD’s choosing of the Ka-50 in 1994, both of these designs were daytime-operations configurations. The reconfiguration of sen
sor and weapons suites of both designs for day/night-capable operations has accordingly been aggressively pursued by botl
manufacturersvith a view to export markets.
AIAA
Mil Aircraft; Military Helicopters; Daytime; Acraft Production; Helicopter Design; Laser Range Finders

19980047923
Will Apache be a good shipmate?
Ripley, Tim; Defence Helicopter; Maf998; ISSN 096316X; Volume 17, no. 1, pp. 26-29; In English; Copyrightalk Aero-
plusDispatch, FROM

An evaluation is made of the various possible methods thdieeanonomically employed to maximize the suitability of the
Apacheattack helicopterand similar helicopters initially designed and manufactured for land operditipeljpboard opera
tions. Attention is given to the 'wet assembly’ methods required to prevent salt spray-laden marine atmospheres from penetrating
structureghrough capillary action and corroding Mg-alloy structural components.
AlAA
Military Helicopters; Defense Bgram; Ships; Air to Air Missiles; Antiship Missiles

19980047925
Tiny Prowler takes wing
SvobodajJan; Kuzdas, Jiri; Unmanne@Mcles; Apr1998; ISSN 1351-3478;0lume 3,, no. 1, pp. 22-24; In English; Copyright;
Avail: Aeroplus Dispatch

An account is given of the design features and performance capabilities of the Sojka-1Il Unmanredckarfyt land battle
field tactical surveillance. The various electrooptic, photographic, etc. payloads adefirsed; range is 60-100 km, and maxi
mum takeof weight is 150 kg.
AIAA
Military Helicopters; Pilotless Araft; Ground Stations; Helicopter Performance

19980047927
Going gray
Grier, PeterChristian Science MonitptySA; Air Force Magazine; Feb. 1998; ISSN 0730-6784; Volume 81, no. 2, pp. 63-67;
In English; Copyright; &ail: Aeroplus Dispatch

A survey is presented of the findings of a National Research Council (NRC) report on aging USAF aircraft and the fatigue
crackingand corrosion problems uncovered. NRRC report underscores known problems associated with old aircraft with the
imponderables of USAF maintenance manpower cuts, greater use of contract maintenance, and the exacerbation of low-cycle
fatigueby the addition of new armaments or flying tactics.
AIAA
Service Life; Aicraft Maintenance

19980048218

Study on crowded two-dimensional airspace - Self-organized criticality

Lin, Kuo-Chi, Inst. for Simulation andrdining, USA; Sisti, Alex, USAFResearch Lab., USA; Chowee, Central Florida, Uniy
USA; Journal of Aircraft; Apr1998;ISSN 0021-8669; &ume 35, no. 2, pp. 301-306; In English; Copyrightails Aeroplus
Dispatch



A crowded airspace involves ¢gr numbers of airplanes interacting with each othegeneral, the dynamic behavior of the
system is quite complex and conventional mathematical modelindicsildifHere, a generic air trfidd model is used to investi
gatethe application of the notion of selfgamized criticality An example of a crowded two-dimensional airspace near an airport
is studied. The results show that a crowded aifitrafstem exhibits the characteristics of setfaorized criticality
Author (AIAA)

Air Traffic; Aircraft Appoach Spacing
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces,; and internal flow in ducts and turbomachinery.

19980041512Lockheed Martin actical Aircraft SystemsTactical Aircraft Systemd~ort Worth, TX USA
Analysis of Limit Cycle Oscillation/Transonic High Alpha Flow Visualization Final Report 30 Sep. 1994 - 30 Sep. 1997
CunninghamAtlee M., Jr, Lockheed Martin actical Aircraft Systems, USA; Geurts, Evert G., Lockheed Madttidal Aircraft
SystemsUSA; Dec. 1, 1997; 252p; In English
Contract(s)/Grant(s): F49620-94-C-0093
Report No.(s): AD-A336099; AFRL-SR-BL-TR-98-0060; No Copyrightaik CASI; A12, Hardcopy; A03, Microfiche

A flow visualization test was conducted with the simple straked wing in August, 1996 (at the National Aerospace Laboratory
NLR, The Netherlands), for theurpose of obtaining flow visualization data to compliment the pressure and force data base gener
atedin earlier tests of the same configuration. This tests was conducted in two parts to examine the flow field characteristics (1)
athigh alpha conditions that involve vortices, shocks, and separated flows, and (2) at low alpha condition typical of transonic LCO
flows with and without tip stores. Laser light sheet/water vapor techniques were used to illuminate the flows, and video recording
wasused to obtain the data. Both low and high speed video cameras were used to examine spastvéaenanse laser sheet
positions.In addition, under NLR funding, some preliminary particle imaglecimetry (P1V) data were obtained at M = 0.225
and 0.6, as well as some pulsed laser flow visualization (9 nano-sec pulse) at M = 0.9. Correlation was performed between the
flow visualization data from this test and the pressure/force data obtained in 1992 on the same configuration.
DTIC
Flow Visualization; Transonic Flow; Steady Flow; Wing Tips; Transonic Speed; Boundary Layer Separation; Particle Image
Velocimetry

1998004152 1Air Force Aerospace Research Pilot Sch&olwards AFB, CA USA
Measurement of Controlled Focused Sonic Booms &m Maneuvering Aircraft Interim Report Jan. 1993 - Jul. 1996
Downing,Micah, Armstrong Lab., USAZamot, Noel, Air Force Aerospace Research Pilot School, USA; Moss, Chris, Air Force
Aerospaceresearch Pilot School, USA; Morin, Daniel, Air Force Aerospace Research Pilot School, DISK; B, Air Force
Aerospacedresearch Pilot School, USA; Chung, Sukhwan, Air Force Aerospace Research Pilot School, USA; Plotkin, Kenneth,
Wyle Labs., USA; Maglieri, Domenic, Eagle Aeronautics, Inc., USA; Feb. 1998; 170p; In English
Contract(s)/Grant(s): AF Proj. 7757
Report No.(s): AD-A338070; AL/OE-WP-TR-1997-0185; No Copyrightaik CASI; A08, Hardcopy; A02, Microfiche

In April 1994, the USAF Armstrong Laboratory in cooperation with US&BtPilot School conducted a measurement study
of controlled focus boom generated by supersonic maneuvers. The objective of this study was to collect focus and post focus
boomsand to assess the ability of aircrews to control the placement of the focaldagitmbasic maneuvers. Forty-nine super
sonicpasses were flown and included level linear acceleration, level turn, accelerating dives and climbout/pushover maneuvers.
Theseflights were flown under calm and turbulent atmospheric conditiambulent conditions had a defocusinégef which
causedlistortions in the focus region and resulted in smaller maximum overpressures. Sonic boooafieetzd by up to 25
BoomEvent Analyzer Recorders (BEARS) placed in a 13,000 ft. liaray The BEAR units were spaced 500 to 2,000 feet apart
with the denser spacing at the expected focal region. This spacing was chosen to evaluate the thickness of both the focal and posi
focal regions. of the 49 flights, a docus boom was placed within the array 37 times and within approximately 3,000 feet of the
targetpoint 27 times demonstrating the a bility to place controlled focus booms.
DTIC
Sonic Booms; Aaraft Maneuvers



19980045299Calspan-Buflo Univ. Research CentelY USA
Experimental Studies of Laminar, Transitional, and Turbulent Hypersonic Flows Over Elliptic Cones at Angles of Attack
Final Report, 1 Apr1995 - 30 Nov1997
Holden, Michael S., Calspan-Bafo Univ. Research CentddSA; Jan. 1998; 58p; In English
Contract(s)/Grant(s): F49620-95-1-0292
Report No.(s): AD-A336868; CUBRC-2650F; AFRL-SR-BL-TR-98-01M2; Copyright; Arail: CASI; A04, Hardcopy; A01,
Microfiche

An experimental study has been performed to examine the three-dimensional characteristics ofriamsitianal and tur
bulent flow over an elliptic cone lifting body configuration. The experimental studies were performed at Mach numbers between
8 and 12 at Reynolds numbers, based on model length from 5 x 10(exp 5) to 5 x 10(exp 6). Detailed measurements of the distribu
tion of heating and pressure were made along the leading edges and on the windward and leeward surfaces of the model with ove
200high-frequencythin-film heat transfer gages and piezoelectric high-frequpressure transducers. Measurements were also
performed using temperature sensitive paints to further delineate the properties of the three-dimensional transitional flow.
Schlierenphotographs were also obtained of the transitional flow field over the models. Flowfield calibration measurements were
made in the LENS facility with intrusive pitot and tokedating transducers and nonintrusive electron beam, and infrared radiome
ter techniques. These ddtave been incorporated into the CUBRC/AFOSR Hypersonic Database which has been modified to
run on the Whdows platform.
DTIC
Turbulent Flow; Laminar Flow; Hypersonic Flow; Bssue Sensors; Flow Distribution

19980045314Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Euler Technology Assessment - SPLITFLOW Code Applications for Stability and Control Analysis on an Advanced
Fighter Model Employing Innovative Control Concepts
Jordan, Keith J., Lockheed Martin Tactical Aircraft Systems, USA; 1&88; 64p; In English
Contract(s)/Grant(s): NAS1-96014TRP 522-22-1-01
Report No.(s): NASA/CR-1998-206943; NAS 1.26:206943; No CopyrighdjlACASI; A04, Hardcopy; A01, Microfiche

This report documents results from the NASA-Langley sponsored Euler Technology Assessment Study conducted by
Lockheed-MartinTactical Aircraft Systems (LMAS). The purpose of the study wiasevaluate the ability of the SPLITFLOW
codeusing viscous and inviscid flow models to predict aerodynamic stability and control of an advanced fighter model.-The invis
cid flow model was found to perform well at incidence angles below approximately 15 deg, but not as well at highefr angles
attack.The results using a turbulent, viscous flow model matched the trends of the wind tunnel data, but did sigh#fiaamt
improvemenbver the Euler solutions. Overall, the predictions were found to be useful for stability and contropdgsiges.
Author
ComputationaFluid Dynamics; Unstructwd Grids (Mathematics); Aedynamic Stability; Angle of Attack; FightAircraft;
ViscousFlow; Turbulent Flow; Finite dlume Method; NavieBtokes Equation; Inviscid Flow

19980045725
Local isotropy in complex turbulent boundary layers at high Reynolds number
SaddoughiSeyed G., Stanford Unj\JUSA; Journal of Fluid Mechanics; October 10, 1997; ISSN 002®;Molume 348, pp.
201-245;In English; Copyright; #ail: 1Issuing Activity

Hot-wire measurements of the velocity fluctuations in complex turbulent boundary &ysageral Reynolds numbers was
conductedo continue the tests of the local-isotropy predictions of Kolgomstmiversal equilibrium theory in shear flows. The
plane-of-symmetrylow upstream of a 4 ft diamete ft long circular cylinder placed with its axis vertiagakhe zero-pressure-
gradientturbulentboundary layer of the test-section ceiling in the 80 ft x 120 ft Full-Scale Aerodynamics Facility at NASA Ames
ResearctCenter is studied. One decaafdocally isotropic inertial subrange requires a ratio of the Kolgomorov to mean-shear
timescales of not more than approximately 0.01.
El
High Reynolds Number; Turbulent Boundary Layer; Boundary Layer Flow; Turbulent Flow; Reynolds Number; Strain Rate;
Fighter Aircraft

19980046639NASA Langley Research Centétampton, YA USA

Computational/Experimental Aeroheating Predictions for X-33 Phase 2 ®hicle

Hamilton,H. Harris,ll, NASA Langley Research CentdSA; WeilmuensterK. James, NASA LangleResearch Cented SA;
Horvath,Thomas J., NASA Langley Research CentiSA; Berry Scott A., NASA Langley Research CentdSA; 1998; 16p;



In English; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. R888, NV USA; Sponsored by American Inst. of Aeronau
tics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207290; NAS 1.15:207290; AIAA Paper 98-0869; No Copyrightil:ACASI; A03, Hardcopy;
A01, Microfiche

Laminar and turbulent heating-rate calculations from an 'engineering’ code and laminar calculations from a ’benchmark’
Navier-Stokegode are compared with experimental wind-tunnel data obtained on several candidate configurations for the X-33
Phase flight vehicle. The experimental data were obtained at a Mach number of 6 and a freestream Reynolds number ranging
from 1 to 8 x 10(exp 6)/ft. Comparisons are presented along the windward symmetry plane and in a circumferential direction
aroundthe body at several axial stations at angles of attack from 20 to 40 deg. The experimental results include both laminar and
turbulentHow. For the highest angle of attack some of the measured heating data exhibited a "non-laminar” behavior which caused
the heating to increase above the laminar level long before 'classical’ transition to turbulent flow was observed. This trend was
not observed at the lower angles of attack. When the flow was lgrbisthrcodes predicted the heating altimgwindward sym
metry plane reasonably well but undamedicted the heating in the chine region. When the flow was turbulent T@H.8ode
accuratelypredicted the measurdeating rates. Both codes were used to calculate heating rates over the X-33 vehicle at the peak
heatingpoint on the design trajectory and they were found to be in very good agremmentost of the vehicle windward surface.
Author
Computational Fluid Dynamics; Navier-Stokes Equation; Numerical Flow Visualization; Direct Numerical Simulation; X-33
Reusable Launch Vehicle; Reynolds Number; Transition Flow; Turbulent Flow; Hypersonic Boundary Layer; Hypersonic
Vehicles

19980047520
Validation of a pseudo-sound theory for the pessue dilatation in DNS of compiessible turbulence
Ristorcelli, J. R., NASA Langley Research Center, USA; Blaisdell, G. A., Purdue Univ., USA; 1997, pp. 29-14 to 29-18; In
English; Copyright; Avail: Aeroplus Dispatch

This article addresses the validation using recent DNS results for compressible turbulence of the pressure dilatation (pd)
which appears in the equation for the kinetic gyesf a compressible turbulence. The article is primarily a study of the analysis
of Ristorcelli (1995, 1997) in the light of a recent DNS by Blaisdell (1996). The representations were obtained using simple scaling
arguments about the effects of compressibility and a singular perturbation idea and the methods of statistical fluid mechanics.
While the results are expressed in the contextstitistical turbulence closure they provide, with very few phenomenological
assumptionsan interesting and clear physical model for the scalactsiof compressibilityFor a homogeneous turbulence with
guasi-normalsotropic lage scales the expressions derived are - in the small turbulent Mach number squared limit - exact. The
analyticalresults, which do not have any unspecified empiricaffictgrits, are in good agreement with DNS results. The analyti
cal results, which are a rigorous consequence of the low M(t)-squared assumptions, are shown to predict the proper scalings in
homogeneous compressible turbulence.
Author (AIAA)
Proving; Compessible Flow; Trbulent Flow; Digital Simulation

19980047544
Development of the k-psi turbulence model
Cousteix,J., ONERA, Centre d’Etudes et Becherches deolilouse, France; Saint-Martin,, \DNERA, Centre d’Etudes et de
Recherchede Toulouse, France; Messing, R., ONERA, Centre d’Etudes et de Recherclmdaies@ France; Stuttgart, Uniy
Germany;Bezard, H., ONERA, Centre d’Etudes et de Recherchesuleuse, France; Aupoix, B., ONERA, Centre d’Etudes
et de Recherches dedlouse, France; 1997, pp. 13-24 to 13-29; In English; Copyrigiai]:Aeroplus Dispatch

Thiswork is to develop a two-equation model of turbulence for aeronautical applications. Among others, the main required
qualities of the model are robustness and an ability to predict the skin-friction and boundary layer separation. to achieve these
goals,certain constraints were imposed, e.g., the logarithmic law of the wall or good behavior near the edge of a shear layer
k-psi model hadeen developed in which the second variable is psi = epsilon/sq rt k. Comparisonsfevightdifxperimental
data are promising.
Author (AIAA)
K-Epsilon Trbulence Model; Fuselagesransonic Flow; Skin Friction; Grbulent Flow

19980047572
Computational modelling of highly-loaded compessor cascade flows
Chen,W. L., UMIST, UK; Lien, E S., UMIST UK; LeschzinerM. A., UMIST, UK; 1997, pp. 1-13 to 1-18; In English; Copyright;



Avail: Aeroplus Dispatch, FROM

A computational study is presented which examines the predictive performance of nonlinear eddy-viscosity models (EVMSs)
and second-moment closure wtagpliedto two blade geometries: a controlledfasion (CD) and a double-circutarc (DCA)
compressoblade, both operating atfedesign conditions that include laminar leading-esiggaration and transition. The study
demonstratethat both the nonlinear EVM and second-moment closure possess characteristics which enable the models to give,
at least for some important flow properties, superior predictive performance relative to a rdieeande/M. Howeverin the
caseof the DCA compressor blade, only the second-moment closure captures the substantial trailing-edge separatimn on the
tion side and gives a credible representation of the boundary layers.
Author (AIAA)
Compessor Blades; Cascade Flow; Leading Edges; Laminar Flow Airfaildydlence Models; Aedynamic Loads

19980047764
Turbulence characteristics of a thee-dimensional turbulent boundary layer on a otating disk with an impinging jet
Kang, H. S., Seoul National Univ., Republic of Korea; Yoo, J. Y., Seoul National Univ., Republic of Korea; Choi, H., Seoul
NationalUniv., Republic of Korea; 1997, pp. P3-107 to A2:1in English; Copyright; ¥ail: Aeroplus Dispatch, FROM

An experimental studizas been performed on a shddven 3D turbulent boundary layer over a rotating disk with an imping
ing jet located at the center of the disk, in order to investigate the turbuleaaeteristics of the 3D turbulent boundary layer
developedn this flow A relatively strong spanwise flow (radialitflow) generated from the impinging jet is added to the-span
wise flow induced from the rotating disk, and thus the mean flow direction is significantly changed. Six components of the
Reynoldsstresses are measured by aligning the miniature X-wire probe to the mean velocity direction. ©héhetiall-paral
lel shear stress magnitude to the turbulkémeétic enegy in the neawall region is significantly decreased by the impinging jet.
In the casef the free rotating disk flow the shear stress vector lags behind the mean velocity gradient vector in the whole boundary
layer,while the lag is reduced or the lead occurs as the impinging jet speed increases.
Author (AIAA)
Turbulent Boundary Layer; Tee Dimensional Boundary Layer; Rotating Disks; Impingement; Jet Flow

19980047807
Amplification and r eduction of turbulence in a heated jet/shock interaction
JacquinL., ONERA, Direction de I'’Aerodynamique, France; @&ey, P, ONERA, Direction de I'’Aerodynamique, France; 1997,
pp.L-12 to L-17; In English; Copyright; vil: Aeroplus Dispatch, FROM

This paper presents an experimental stadyhe interaction of a heated jet with a normal shock wave in a Mach 1.6 nozzle.
The jet is heated tmaintaina uniform Mach number ahead of the shock wave. The jump in the TKE across the shock is studied
by means of 2D-LDV measurementairbulence in the central part of the jet is amplified. Amplification factorslase to those
predictedby the linear theory and do not depend on theejaperature. In the mixing layehe jump in the turbulence properties
arestrongly dependent on the jet temperature. This seems to be primarily due to changes in the mean shear across the shock. The:s
resultsare discussed in the light of available theoretical results in the field.
Author (AIAA)
Turbulent Flow; Normal Shock &Ves; Tirbulent Jets; ShockaVe Interaction; Laser Dopplerelbcimeters; Shear Layers

19980047827
Numerical study of flow past a wing-body junction with a ealizable nonlinear EVM
Fu, S., Binghua Uniy, China; ZhaiZ., Tsinghua Uniy, China; Rung, T Berlin, Technische Uniy Germany; Thiele,.FBerlin,
TechnischéJniv., Germany; 1997, pp. 6-7 to 6-12; In English; Copyrigh&iA Aeroplus Dispatch, FROM

Theflow passing a wing-body junction exhibits a number of interesting and important flow physics. In the nose region flow
separation occurs and translates into a pair of horseshoe vortices along the junction as the flow moves downstream-In the down
stream tail region separation may occur again due to flow expansion. This study calculates this flow with three eddy-viscosity
models(EVMSs), the standard BVM, and two nonlinear EVMs based on the exligbraic stress model. Computation results
showthat the nonlinear EVMs give a more favorable comparison with experiment than the linear EVM.
Author (AIAA)
Body-Whg Configurations; Horseshoe\ices; Separated Flow; Flow Equations

19980047828
Utilization of the Garteur swept wing data base for turbulence models evaluation in boundary layer calculations
DoussinaultM., ONERA, France; Gleyzes, C., ONERA, France; Aupoix, B., ONERA, France; Gooden, J. H. M., NLR; Nether



lands;1997, pp. 6-1 to 6-6; In English; Copyrightyal: Aeroplus Dispatch

Three-dimensiondlows are dificult test cases for boundalgyer turbulence modeling. Algebraic, two- and five-equation
modelsare tested here, in one or two-layer approaches, gutit®n and the pressure side of the Garteur AD/AGO07 wing. Initial
andboundary conditions aefined in direct and inverse mode. Some examples of results (skin frictificieatd, shape fac
tors, turbulence kinetic erggr profiles) are shown at 68 percent of the span, where thadlogar separation at the suction side
trailing edge, and accelerated in the last 30 percent of chord at the pressure side. The mixing-length model gives good skin friction
predictiongfor this type of 3D flowThe two-layer approach (algebraic, five-equation) and the k-epsilon models are disappointing.
The model proposed by Menter (1998%ed in inverse mode, is the modioidnt of the tested models, but has also sonfedif
tiesin accurately predicting this type of flow
Author (AIAA)
Sweptngs; Data Bases; K-Epsilorufbulence Model; Boundary Layer Equatiofkin Friction; K-Omegadrbulence Model

19980047853
3D direct simulation of the shock-boundary layer interaction and von Karman instability in transonic flow aound a wing
Bouhadiji, A., Dulouse, Inst. de Mecanique des Fluides, France; BrazapiMquEe, Inst. de Mecanique des Fluides, France;
1997,pp. P1-31 to P1-36; In English; Copyrighyal: Aeroplus Dispatch

The numerical simulation of a transonic flow around a wing of constant section (NACA0012) is performed at Mach number
0.85,Reynolds number 10,000, and zero angle of incidence. The full time-dependent®akés equations are solved in 2D
and3D by using a finite-dference method. This flow shows thigontaneous appearance of a von-Karman instability in the near
wake.lt is found that this instability results from the shock-boundary-layer interaction occurring in the vicinity of the trailing edge.
The natural disturbances due to this interaction lead further downstream to amplification of the instability, which leads to the
appearancef an alternating vortex pattern. The spacial evolution of this mode is studied and its maximum amplification rate is
localized in the near wake. A thorough study of the instability process is performed in the 2D and 3D flow configurations. A
detailedcartography of the flow through the instantaneous 2D and 3D fields of Mach nuiabsity temperature, velocity com
ponentsand pressure allow the tracking of the shock-boundary-layer interaction and of the formation of coherent vortices.
Author (AIAA)
Transonic Flow; \8n Karman Equation; Flow Stability

19980047854
Investigation of the turbulent wind on the aendynamic characteristics of wind turbines and sails
Breard,C., Athens, National&chnical Univ, Greece; Wutsinas, S. G., Athens, Nationachnical Univ, Greece; Hauville,.F
Le Havre, Univ, France; Huberson, S., Le Havre, Unikrance; 1997, pp. P1-25 to P1-30; In English; CopyrigaijlAAeroplus
Dispatch
An extensiorto the aeroelastic codes based on the vortex particle and BEMS is propsoed in order to account for atmospheric
turbulenceThe interaction between the turbulent inflow and the turbwleke is considered by a simplegareddy simulation
model. The methodology is applied to wind turbines and sails. It is found that the vortical flow interaction added to the turbulent
inflow contributes to strong turbulent wakes.
AlAA
Turbulent Flow; Aeodynamic Characteristics;ufbulence Effects; Lifting Bodies;ild Effects; Tailing Edges

19980047855
Effects of first-order turbulence models applied to flows apund lifting airfoils
Khris, S., Inst. de Recherche sur les Phenomenes Hors Equilibre, France; Marcillat, J., Inst. de Recherche sur les Phenomene
HorsEquilibre, France; 1997, pp. P1-19 to P1-24; In English; Copyrighij:A\eroplus Dispatch

A numerical study is conducted in order to evaluate the ability fafrdift turbulence modelbased on the eddy viscosity
concept, to predict two air flows - a trailing edge breakdown and a transition bubble separation. The models are deduced from
thearrangement of Boussinesq linear and Speziale nonlinear Reynolds stresses with standard k-epsilon and RNG k-epsilon mod
els.It is found that the mean flow prediction improvements, especially the intensiity backfloware efected by taking into
accounthe RNG k-epsilon model associated with the nonlinear Reynolds stress formulation. On the other hand, the normal stress
anisotropylevel cannot be accurately predicted by any of the models used.
Author (AIAA)
Lifting Bodies; Tailing Edges; K-Epsilon drbulence Model; Reynolds Equation



19980047856
Computation of the unsteady and laminasturbulent flow in a low-pr essue turbine
Eulitz, Frank, German Aerospace Research Establishment, Inst. for Prop@stamology Germany; Engel, Karl, German Aero
space Research Establishmems}. for Propulsion €chnology Germany; 1997, pp. P1x1o P1-17; In English; Copyright,vail:
AeroplusDispatch

A 3D time-accurate Reynolds averaged Na@itakes solver iapplied to study the wake interaction in a low pressure turbine
alonga precalculated streamtube near midspan. The model turbine configuration consists of three-stator and two-rotor rows of
equalpitch. Laminasturbulent transition phenomena are incorporated qualitatively by coupling the Abu-Ghanam Shaw transition
correlationwith a two-layer version of the Spalart and Allmaras one-equation turbulence model. In order to account for by-bass
transitioninduced by migrating wakes, the transport equation for the turbulent kinetiyy éneplved in addition. The numerical
methodsused to obtain a steady-state initialization, and the time-periodic solutions are briefly described. Instantaneous entropy
plots are presented to monitor the wake migration and interactiomithstream boundary layers and wakes. It is shown that
theinteraction gives rise to a substantial variation of the skin friction parameter (order of 40 percent).
Author (AIAA)
Transition Flow; Unsteady Aedynamics; Girbulent Flow; Tirbine Blades; Interactional Aedynamics; Tirbulence Models

19980047959
Instabilities of stationary inviscid compressible flow apbund an airfoll
vanBuuren, R., Wente, Univ, Netherlands; Kuerten, J. G. Mw@&nte, Univ, Netherlands; Geurts, B. Jwente, Univ, Nether
lands; Journal of Computational Physics; Dec. 1997; ISSN 0021-9991; Volume 13, no. 2, pp. 520-539; In English; Copyright;
Avail: Aeroplus Dispatch
The possiblity of obtaining a machine accurate steady-state solution to the Euler equation with a minmod limiter and an
implicit time-stepping scheme is shown. Considerati@ivsn to an asymmetric version of the minmod limiter which removes
the nondifferentiability in a region where the quotient of the gradients of the solution of adjacent cells is near orgrdtlithart
the stall of convegence of e.g., a time explicit method, is caused by a phyical instability rather than by the minmodeiter
final values of the residual obtained with the factorization scheme depend on the CFL ruthteshold of CFL of 1000, above
which the solution does not change, is encountered. Fast gengerto machine accuracy can be obtained by starting Witfiha
CFL number and decreasing the CFL number
AIAA
Airfoil Profiles; Inviscid Flow; Flow Stability; Compssible Flow; Euler Equations of Motion; Steady Flow

19980048085
Reduced-order aendynamic model and its application to a nonlinear aeyelastic system
Tang, Deman, Duke UnivUSA; ConnerMark D., Duke Univ, USA; Dowell, Earl H., Duke UniyUSA; Journal of Aircraft;
Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 332-338; In English
Contract(s)/Grant(s): F49620-97-1-0063; NAG1-1569; CopyrightilAAeroplus Dispatch, FROM
Startingfrom a finite state model for a two-dimensional aerodynamic flow over an airfoil, the eigenmodes of the aerodynamic
flow are determined. Using a small number of these aerodynamic eigenmodes, i.e., a reduced-order model, thenagdeélastic
is formed by coupling them to a typical section structural model with a trailing-edge flap. A free-play nonlinearity is modeled.
Results are shown from the finite state model, the reduced-order model, and previous theoretical and experimental work. All
resultsare in good agreement.
Author (AIAA)
Two Dimensional Flow; Aeelasticity; Aeodynamic Configurations; Aedynamic Loads

19980048181

Designof hydrodynamic cascades for any range of input parameterg?ostroenie gidrodinamicheskikh reshetok dlya zadan
nogodiapazona vkhodnykh parametrov

I'inskij, N. B., KazanskijGosudarstvennyj UnivRussia; Ismagilova, G. R., Kazanskij Gosudarstvennyj.lURivssia; Potashgv
A. V., Kazanskij Gosudarstvennyj UnifRussia; Aiatsionnaya &€khnika;1997; ISSN 0579-2975, no. 3, pp. 40-43; In Russian;
Copyright; Avail: Aeroplus Dispatch



A method is developed for designing a cascade that would have the desired characteristics over a specified range of input flow
parameters. The approach used here is based on solving the inverse boundary value problem of fluid mechanics for specifiec
velocity distributions that are characteristic of two cascade flow regimes. The method is illustrated by an example.

AlAA
Aircraft Design; Cascade Flow; Flow Characteristics; Fluid Mechaniedpdity Distribution

19980048226
Fully thr ee-dimensional transition pediction on swept wings in transonic flows
Langlois,Marc, Bombardier Aerospace Group, Canada; Masson, Christian, Ecaeltd®lbgie Superieure, Canada; Paraschi
voiu, lon, Ecole Polytechnique, Canada; Journal of Aircraft; Apr. 1998; ISSN 0021-8669; Volume 35, no. 2, pp. 254-259; In
English; Copyright; Avail: Aeroplus Dispatch

A stability analyzer for transition predicti@ver arbitrary three-dimensional wings operating in the transonic regime is pro
posed.This analyzer is used to illustrate the importance of including feetefof spanwise pressure gradient in transition predic
tionsover such configurationsoThis end, three calculation methods were employedtHrea-dimensional Euler soly&) a
three-dimensionddoundary-layer solveand 3) a numerical method for the solution of the linear stability equations based on the
temporalformulation. The influence of spanwise pressure gradients is illustrated by the application of this stability analyzer to
theflow about the NASA AMES and ONERA-M6 wings. The pertinence of using a fully three-dimensional method rather than
the simpler conical-flow calculations is demonstrated. The differences between the fully three-dimensional and conical-flow
resultsare of the same order as the curvature or nonpardbet®f
Author (AIAA)
Swept Wgs; Transonic Flow; Thee Dimensional Bodies;if¢ Profiles; Systems Stabilityrdnsition Flow

19980048228
Coupled force and moment parameter estimation for aicraft
Cho, Yongseung, Wichita State Univ., USA; Nagati, M. G., Wichita State Univ., USA; Journal of Aircraft; Apr. 1998; ISSN
0021-8669Molume 35, no. 2, pp. 247-253; In English
Report No.(s): AIAA Paper 96-0776; Copyrightyal: Aeroplus Dispatch

This paper presents the full application of the multipaietodynamic model for parameter estimation in high-angle-of-attack
andhigh-angulatrrate flight regimes. This model is intended use in simulation and control design, and for the study of aerody
namicforce distributions on the surfacesaof aircraft. The estimation technique used to illustrate the approach is simple regres
sionwith the equation error approach. The multipoint model comprises a set of new parameters describing the aerodynamic force
distribution along individual surface components of the aircraft. The aim of this study is to demonstrate that this model allows
coupling among the three force and three moment components, which is accounted for in the model. This means that the
parameterassociated with the six-component equations are thus treated simultan&ooigr advantage of this approach is
thatthemodel allows each individual force-generating surface element of the aircraft to contribute independently to the total force
and moment, rather than some average of these contributions relative to the c.m. Thésnagiiiat to measurements from
spinflight test data conducted with a light general aviation aircraft. The results indicate that the method is capable of reproducing,
with reasonable accuradye force and moment measurements obtained from a flight other than the one used in the parameter
estimation.
Author (AIAA)
Parameterdentification; Aeodynamic Configurations; Angle of Attack; édaft Configurations; Flighflests; General Wation
Aircraft

19980048230
Hybrid airfoil design method to simulate full-scale ice acetion throughout a given alpha range
SaeedFarooq, lllinois, Uniy, Urbana, USA,; Selig, Michael S., lllinois, UniWrbana; Bragg, Michael B., lllinois, UnjWJrbana;
Journalof Aircraft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 233-239; In English
Contract(s)/Grant(s): NCC3-408
Report No.(s): AIAA Paper 97-0054; Copyrightyal: Aeroplus Dispatch

A design procedure is presented for hybrid airfoils with full-scale leading edges and redesigned aft sections tffait-exhibit
scaleairfoil water droplet-impingement characteristics throughout a given angle of attack or alpha range. The design procedure
is an extension of a previously publisheéthod in that it not only allows for subcritical and viscous-flow analysis in the design
butis also capable of Bflesign droplet-impingement simulation through the use of a flap system. The limitations of the-flap-sys
tem-basediesign for simulating both on- and-aesign full-scale droplet-impingement characteristics and surface-velogity dis
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tribution are discussed witthe help of specific design examples. In partigutas paper presents the design of two hybrid airfoils

attwo different angles of attack, such that they simulate both the full-scale velocity distributiefi as droplet-impingement
characteristicat the respective design angles of attack. Both of the hybrid airfoils are half-scale airfoil models with the nose sec
tion matching the full-scale coordinates of the Learjet 305 airfoil back to 5 petuanat on the upper surface and 20 percent chord

on the lower surface. The effect of flap deflection and droplet size on droplet-impingement characteristics is also presented to
highlight the important limitations of the present method kmthand dfdesign. This paper also discusses important compro
misesthat must be made to achieve full-scale ice accretion simulation throughout a desired alpha range and suggests alternatives
suchas applying a multipoint design approach.

Author (AIAA)

Airfoil Profiles; Ice Formation; Leading Edges; ImpingementcAdft Accidents; Aicraft Icing

19980048231
Cellular structur es in the flow over the flap of a two-element wing
Yon, Steven A., San Diego State UnidSA; Katz, Joseph, San Diego State UnisSA; Journal of Aircraft; Aprl998; ISSN
0021-8669; ¥lume 35, no. 2, pp. 230-232; In English
Contract(s)/Grant(s): NCA2-786; Copyrightydil: Aeroplus Dispatch

Flow visualization information and time-dependent pressure coefficients were recorded for the flow over a two-element
wing. The investigation focused on the stall onset, particularly at a condition where the flow is attached on the main element but
separatedn the flap. At this condition, spanwise separation cells were visible in the flow over the flap, and time-dependent pres
suredatawere measured along the centerline of the separation cell. The flow visualizations indicated that the spanwise occurrence
of the separation cells depends on the flap (and not wing) aspect ratio.
Author (AIAA)
Flow Msualization; Flaps (Contil Surfaces); \id Tunnel EBsts; Pessue Measuement; Pessue Distribution

19980048233
Instantaneous cossflow topology on a delta wing in the msence of vortex beakdown
Cipolla, K. M., Lehigh Univ, USA; Rockwell, D., Lehigh UniyUSA; Journal of Aircraft; Apr1998; ISSN 0021-8669;0lume
35,n0. 2, pp. 218-223; In English; Copyrightyall: Aeroplus Dispatch

Thecrossflow structure of the leading-edge vortices on a delta wing is investigated via particle image velddimatms
formationof the streamline topology as the vortex breakdown position moves up- or downstream of its nominal value is character
ized by comparing instantaneous images. While the streamline patterns are distiiecdptdiiepending on the location of vortex
breakdowrrelative to the field of viewcontours of constant vorticity do not exhibit sulitinctions. Several classes of instanta
neous streamline topology can exist in the crossflow plane. These topologies, which involve various combinations of limit cycles
and loci, indicate the importance of considering the instantaneous nature of both the vorticity contours and streamlines when
describingthe flow physics.
Author (AIAA)
Cross Flow; ©pology; Delta Whgs; \ortex Beakdown; Leading Edges

19980048236
Gurney flap experiments on airfoils, wings, and eflection plane model
Myose,Roy, Wichita State Uniy USA; Papadakis, Michael, i¢hita State Uniy USA; Heron, Ismael, Whita State Uniy USA,
Journalof Aircraft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 206-21Iin English
Report No.(s): AIAA Paper 97-0034; Copyrightyal: Aeroplus Dispatch

Theeffect of Gurney flaps on two-dimensional airfoils, three-dimensional wings, and a reflection plane model was investi
gated.There have been a number of studies on Gurney flaps in recent years, but these studies have beetwlovdlietketesional
airfoil sections. Acomprehensive investigation on théeef of Gurney flaps for a wide range of configurations and test conditions
was conducted at Wichita State University. A symmetric NACA 0011 and a cambered GA(W)-2 airfoil were used during the
single-elemenairfoil part of this investigation. The GA(W)-2 airfoil was also used during the two-element airfoil study with a
25 percent chord slotted flap deflected at 10, 20, and 30 deg. Straight and tapered reflection plane wings with natural laminar flow
(NLF) airfoil sections were tested for the three-dimensional wing part of this investigation. A fuselage and engine were attached
to the tapered NLF wing for the reflection plane model investigation. In all cases the Gurney flap improved the maximum lift
coefficientcompared to the baseline clean configuration. Howéere was a drag penalty associated with this lift increase.
Author (AIAA)
Wing Profiles; Low Speed WH Tunnels; Vihg Flaps; Flat Plates
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199800484 14NASA Langley Research Centétampton, YA USA
Accuracy of Aerodynamic Model Parameters Estimated fom Flight Test Data
Morelli, Eugene A., Lockheed Martin Engineering and Sciences Co., USA; Kilidislay NASA Langley Research Center
USA,; Journal of Guidance, Control, and Dynamics; 19®9uime 20, No. 1, pp. 74-80; In English
Contract(s)/Grant(s): NAS1-19000; NCC1-29
Report No.(s): NASA/TM-97-208111; NAS 1.15:208111; Copyright Waived (NASA); Avail: CASI; A02, Hardcopy; A01,
Microfiche

An important put of building mathematical models based on measured date is calculating the accuracy associated-with statisti
cal estimates of the model parameters. Indeed, without some idea of this gatwaarameter estimates themselves have limited
value. An expression is developed for computing quantitatively correct parameter accuracy measures for maximum likelihood
parameteestimates when the output residuals are colored. This result is important because experience in analyzing flight test data
revealsthat the output residuals from maximum likelihood estimation are almost always colored. The calculations involved can
be appended to conventional maximum likelihood estimation algorithms. Monte Carlo simulation runs were used to show that
parameter accuracy measures from the new technique accurately reflect the quality of the parameter estimates from maximum
likelihood estimation withouthe need for correction factors or frequency domain analysis of the output residuals. The technique
wasapplied to flight test data from repeated maneuvers flown on the F-18 High Alpha Res#actth ¥s in the simulated cases,
parametenaccuracy measures from the new technique were in agreement vatfattez in the parameter estimates from repeated
maneuverswhereas conventional parameter accuracy measures were optimistic.
Author
Accuracy; Mathematical Models; Astynamic Characteristics; Estimating; Algorithms

19980048572
The use of linear and non-linear low Reynolds number models in the calculations of flow in a RAE M2129 S-duct
Marquis,A. J., Imperial College of Sciencegdhnology and Medicine, UK; Ong, L.,Ymperial College of Sciencegethnology
andMedicine, UK; 1997, pp. 3-7 to 3-12; In English; Copyrighta®k Aeroplus Dispatch

The RAE M2129 semi-circulato-circular difusing duct, one of the AGARD-AR-270 (1991) research test cases, isinvesti
gated. The incompressible velocity field was measured by Ong (1997) using a refractive-index matching LDV technique at a
Reynoldsnumber in excess of 33,000. Initial calculations using the LatBitl@mma k-epsilon model and the Gibson-Dafa’Alla
g-zetamodel were also performed by Marquis and Qi806). Although both models have demonstrated their superiority over
the standard wall-function treatment in capturing the separation region, the extent of the separation was stikbésisfeatory
This paper summarises further attempts to model this o the results using the Gibsamd Dafa’Alla (1994) linear g-zeta
model, the Cotton and Kitwin (1995) k-epsilon model with and without Yap’s Correction (Launder (1988), a nonlinear g-zeta
model(Ong (1997), and a Reynolds stress model with wall functions are presented and discussed.
Author (AIAA)
Ducted Flow; Low Reynolds Number; Fighterdkaft; Directional Stability; Aicraft Engines; Duct Geometry

19980048574
On the three-dimensional evoution of a wake subjected toass-shear
Beharelle S., CEA, France; Delville, J., CER France; Bonnet, J5RCEAT, France; 1997, pp. 2-25 to 2-30; In English; Gopy
right; Avail: Aeroplus Dispatch

We analyze the influence of the transverse shear on the development of wake flows. Several expericaenéesiaret in
aspecially designed wind tunnel to generate two coaxial jets with counterswirl. The swirl level that introduces the transyerse shear
andthe exit velocity can be independently adjusted for each jet. by setting the same longitudinal component velocity to the two
jets,a wakelike flow can be observed immediately downstream of the trailing edge. by imposing a counterswirl on these two flows,
aconstant shear in the radial direction is created. Thus a wake flow is obtained that develops in the midst of constant shear perpen
dicularto the direction of the global convection.
Author (AIAA)
Cross Flow; Trbulent Vékes; Shear Flow; Wd Tunnel EBsts; Coaxial Flow; Flow Stability

19980048576

A study of coheeent structures in the wake of a heated cylinder at x/D = 30

PonsM. D., Univ. Rovira i Mrgili, Spain; Ferre, J. Aniv. Rovira i Mrgili, Spain; 1997, pp. 2-7 to 2-12; In English; Copyright;
Avail: Aeroplus Dispatch
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Temperaturetheta, and two components of veloc#ither u and v or u and \are measured simultaneously in a turbulent
wake30 diameters downstream of a slightly heated cylinder in order to study the topbthgyKarman vortex street. A prace
durefor the complete 3D reconstruction of the dynamic (and w) and thermal (theta) field of coherent motions using a limited
setof sensors is developeahd the main features of the Karman vortices are obtained. The velocity and temperature footprints
of the Karman vortices are obtained ineatical plane. Also, 3D maps of temperature and omega-z vorticity are presented. The
internalcirculation of the Karman vortices is examined using artificial flow visualization by particle tracking.

Author (AIAA)
Turbulent Viéikes; Cylinders; Aerdynamic Heating; Karmanovtex Steet; Flow \isualization

19980048577
The effect of the Reynolds number on the turbulence structerin a circular cylinder far-wake
Zhou, Y., Hong Kong Polytechnic UnivHong Kong; Antonia, R. A., Newcastle, Unidustralia; Bang, WK., Hong Kong Poly
technicUniv., Hong Kong; 1997, pp. 2-1 to 2-6; In English; Copyrightais Aeroplus Dispatch

Theeffect of the Reynolds numbaer a turbulent plane far wake is investigated for two values of Re-theta (based on-the free
stream velocity and the momentum thickness), i.e., 1350 and 4600, using two orthogonal arrays of 16 X-wires, eight in the (x,
y)-plane and eight in the (x, z) plane. It is observed that as the Reynolds number increases, the magnitudes of the measure
Reynoldsstresses increase, as does the size of two-point correlation iso-contours. Discefeiblecdd are also observed in pdf,
spectraand 3D topologies. The Reynolds number dependence seems to vanish when Re-theta is not less than 5000.
Author (AIAA)
Turbulent Flow; Cicular Cylinders; Trbulent Véikes; Reynolds Number; Shear Flow; ddymamic Characteristics

19980048578
The effect of Reynolds number on boundary layer turbulence
DeGraafDavid B., Stanford Uniy USA; WebsterDonald R., Stanford UnivUSA; Eaton, John K., Stanford UniWSA; 1997,
pp.1-19 to 1-23; In English
Contract(s)/Grant(s): N00014-94-1-0070; Copyrightais Aeroplus Dispatch, FROM

A new facility forstudying high Reynolds numbhéncompressible turbulent boundary layer flows has been constructed. It
consists of a moderately sized wind tunnel, completely enclosed by a pressure vessel, which can raise the ambient air pressur
in and around the wind tunnel to eight atmospheres. This results in a Reymaolder range of about 20:1, while maintaining
incompressible flowResults are presented for the zero pressure gradient flat plate boundary layer over a mthioknisa
Reynolds number range of 1500 to 15,000. Scaling issues for high Reynolds number nonequilibrium boundary layers are dis-
cussedwith data comparing the 3D turbulent boundary layer flow over a swept bump at Raymolders of 3800 and 8600.
It is found that successful prediction of these tygfebows must include length scales which do not scale on Reynolds number
but are inherent to the geometry of the flow
Author (AIAA)
Turbulent Boundary Layer; High Reynolds Number; Wind Tunnel Tests; Incompressible Flow; Pressure Gradients; Flow
Geometry

19980048608
Non-linear v-squared(bar)-f modeling with application to aelodynamic flows
Lien,F S., UMIST UK; Durbin, P A., Stanford Uniy, USA; Parneix, S., Stanford UniWSA; 1997, pp6-19 to 6-24; In English;
Copyright;Avail: Aeroplus Dispatch

Thev-squared(bar)-f or (k-epsilon-v-squared(bar)) model is investigated to quantify its predictive performance on two high-
lift configurations: 2D flow over a single-element airfoil, involving closed-type separation, and 3D flow over a prolate spheroid,
involving open-type separation. A 'code-friendly’ modification is proposed to enhance the numerical stapgitticulay for
explicit and uncoupled flow solvers. As a result of introducing Reynolds-number dependence into a coefficient of the epsilon-
equation, the skin-friction distribution for the by-pass transitional flow over a flat plate is better prediotel@r lto improve
deficiencies arising from the Boussinesq approximation, a nonlinear stress-strain constitutive relation is adopted, in which the
only one free constant is calibrated on the basis of DNS data, and the Reynolds-stress anisotropy near the wall is fairly well
represented.
Author (AIAA)
Aerodynamic Configurations;wo Dimensional Flow; Urbulence Models; Flow Coefficientssansition Flow
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19980048651

Validation of linear and non-linear low-Re turbulence models in shock/boundary layer interaction

BarakosG., UMIST, UK; Drikakis, D., UMIST UK; 1997, pp. 32-19 to 32-24; In English; Copyrightaf: Aeroplus Dispatch
Validation of linear and recently developed nonlinear eddy-viscosity models in transonic flows featuring shock/boundary

layerinteraction and separatiémpresented. The accuracy of the models is assessed against experimental results for two transonic

flow cases, one over an axisymmetric bump and another in a channel with a bump on the lower wall. Discretization of the mean

flow and turbulence transport equations is obtained by a characteristics-based scheme, third-order in accuracy. For the time

integrationan implicit unfactored method is used. The study reveals that the numerical predictions for the shock/boundary layer

interactionare improved by the present nonlinear models.

Author (AIAA)

K-Epsilon Trbulence Model; Riving; Eddy Yscosity; Tansonic Flow; Compmssible Flow

19980048654
Computations of compressible turbulent shear flows with multiple-time-scale models
Hadjadj,A., Rouen, INSA, St.-Etienne du Rouvy&yance; ¥ndromme, D., Rouen, INSA, St.-Etienne du RouvFagnce; De
Chanteracl.., DRET, France; 1997, pp. 32-1 to 32-6; In English; CopyrighgilA Aeroplus Dispatch

This paper concerns computations of compressible turbulent sheanfidwsultiple-scale models. Several improvements
in computations of shear flows at highnvective Mach number are obtained with multiple-scale models. The multiscale model
ing permits to understand better the physics concerning regions of strong nonequilibrium turbulent flows. In tigosigggcts
have been examined: the compressibility caused by strong Mach number variations and the anisotropy of turbulent flow. The
resultsshow that the RSM model with multiscale formulation is able to integrate simultaneously thededtgo Efiis model
is proved numerically stable and gives better results compared to those issued from a classical second-moment closure.
Author (AIAA)
Computational Fluid Dynamics; Congssible Flow; Shear Flow;ufbulent Flow; Scale Models; Aethermodynamics

19980048657
Experiments for the effects of curvatue and pressue gradient on the turbulent wake of a flat plate
Starke A. R., Delft Univ of Technology Netherlands; Henkes, R. A..\M., Delft Univ. of Technology Netherlands; Gmmers,
M. J., Delft Univ of TechnologyNetherlands; 1997, pp. 31-13 to 31-18; In English; CopyrighdjlAAeroplus Dispatch

In an earlier study @mmers, 1995) experimental data were presented for the turbulent near wéllet piade subjected
to an adverse pressure gradient. This paper presents new data on the simultteaswd efirvature and adverse pressure gradi
ent. The results are compared with new data for the wake under zero pressure gradient. The measurements were performed witt
athree-component las&oppler velocimeterand include the mean velogifgeynolds stresses, and triple velocity correlations.
Temporal correlation functions of the streamwise velocity component were measured to deéberdigs@ation length scales.
Thesedata can be used as a testcase for turbulence models.
Author (AIAA)
Curvatue; Pressue Gradients; Trbulent Vékes; Flat Plates; Reynolds 88s; Shear Siss

19980048666
Prediction of 3D supersonic flows including crossflow separation using low-Reynolds number turbulence models
Deniau, Hugues, ONERA, Centre d’Etudes et de Recherchesutteu$e, France; Thivet, Frederic, ONERA, Centre d’Etudes
etde Recherches deillouse, France; Moschetta, Jean-Marc, ONERA, Centre d'Etudes et de Recherchdeuiz TFrance;
1997,pp. 29-19 to 29-24; In English; Copyrightydil: Aeroplus Dispatch

This paper deals with the capability of a wide range of turbulence models to predict the crossflow separation and the skin
friction in 3D supersonic flows around slender bodies at angle of attack. Well-known algebraic and two-equation models are
briefly presented. Reynolds-stress models (RSM) are then reviewed, focusing on the principles they are built on. Existing low-
Reynoldsnonlinear RSM are shown to be unable to predict a flat plate boundary layer f&dyigblds numbefwo ways are
followed to supply this deficiency: one consists of building a f@wmReynolds nonlinear RSM fitted to correctly predict the flat
plate boundary layer and the other consists of building two-layer low-Reynolds linear RSM/high-Reynolds nonlinear RSM mod
els.Computed results around ogive-cylinders are presented and compareddtheaend to experimental datavd-layer RSM
areshown to be valid for moderate and high angles of attack even when two-equation model failures arise.
Author (AIAA)
ThreeDimensional Flow; Supersonic Flow; €s Flow; Separated Flow; Low Reynolds Number; K-Epsilobdience Model
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19980048668
Localization and analysis of large scale structugs by a wavelet transform technique ira supersonic turbulent mixing layer
Dupont,P, Inst. de Recherche sur les Phenomenes Hors d’Equilibre, France; Mysnat, & Recherche sur les Phenomenes
Hors d’Equilibre, France; Dussauge, J. P., Inst. de Recherche sur les Phenomenes Hors d’Equilibre, France; 1997, pp. 29-8 {c
29-13;In English; Copyright; &ail: Aeroplus Dispatch

The space-time description of theganized structures in a supersonic mixing layer with a convective Mach number of 0.62
is given.Fourier analysis is shown to give only global information. A method based on wavelet transform is proposed to perform
aspace-time analysis localized in time. It is used to detect and to analyze these strugiarésylar to determine the convection
velocity associated with lge scales. Characteristic time and length scales are given and compared with the scales deduced from
the spectral analysis. The results are used to separate the contribution ajeteetdes to the turbulent signal.
Author (AIAA)
Supersonic Flow; Orbulent Mixing; Mixing Layers (Fluids)

19980048670
Mixing enhancement in supersonic ectangular jets
Samimy,M., Ohio State Uniy Columbus, USA; Kim, J.-H., Ohio State Uni€olumbus; Clancy? S., Ohio State UnivColum
bus;1997, pp. 29-1 to 29-6; In English
Contract(s)/Grant(s): NAG3-1724; NAG3-1986; Copyrighta®k Aeroplus Dispatch

Rectangulanozzles with one modified trailing edge weised to generate g scale streamwise vortices in order to enhance
mixing in supersonic jets. The modifications are simple cut-outs in the plane of the nozzle wall, and act to induce streamwise vor
tices.The mixing performances of a rectangular nozzle with design Mach number 2 and with various trailing edges were evaluated
usingflow visualizations in flow regimes ranging from moderately overexpanded Mj = 1.5 to moderately underexpanded Mj =
2.5.The results indicate that the overall mixing can be significantly increased in underexpanded operating regimes with modifica
tionsin just one trailing edge. The results, howewaee not as cleatut in overexpanded flow regimes. The trailing edge modifica
tionsdo not significantly alter the overall mixing in the ideally expanded flow regime. This is consistent with the hypothesis that
only in off-design flow regimes streamwise vortices would be generated due to the induced cross-stream velocity
Author (AIAA)
Supersonic Jet Flow; Nozzle Geometmgillng Edges; Jet Mixing Flow

19980048749
Grid turbulence in compressible flow
Zwart, P J., Ottawa, Uniy Canada; \&terloo, Univ, Canada; dvoularis, S., Ottawa, Uni\Canada; \Aterloo, Univ, Canada;
Budwig, R., Idaho, Univ., Moscow; Experiments in Fluids; Dec. 1997; ISSN 0723-4864; Volume 23, no. 6, pp. 520-522; In
English; Copyright; Avail: Aeroplus Dispatch

This paper describes an experimental investigation of fieetefof mean compressibility on the structure and the decay char
acteristicsof grid turbulence. The experiments comprise laser Doppler velocimetry measurements of an approximately homoge
neousisotropic turbulence field in subsonic compressible flwith the Mach number ranging from 0.15 to 0.7. The results reveal
thatthe turbulence intensity and decay characteristicsfiuenced by mean compressibiliggxperience with the high subsonic
andsupersonic regimes is also reported.
Author (AIAA)
Compessible Flow; Computational Grids; Laser Doppl@idtimeters; Comgssibility Effects; Isotpic Turbulence

19980048854
Computation of the aelodynamic characteristics of a subsonic transport
Troeger Lillianne R, Old Dominion Univ, USA; Selby Gregory V, Old Dominion Univ, USA; Journal of Aircraft; Aprl998;
ISSN0021-8669; ¥lume 35, no. 2, pp. 183-190; In English; Copyrightaik Aeroplus Dispatch

An advanced low-order panel method, VSAERO, Iien applied to a full-configuration transport aircrafing\pressure
distributions,as well as lift, drag, and pitching moment ¢wéénts, calculated for the full configuration are compared with experi
mentaldata. In addition, the fefct of selected vehicle components on aircraft forces and moments was investigated. The results
for the complete configuration were compared with those from several partial model configurations. It is shown that the wing-sur
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facepressure distributions and pitching moment ficieht are predicted well by VSAEROhe lift coeficient is consistently
overpredicted by the code, as expected for inviscid calculations.

Author (AIAA)

AerodynamicCharacteristics; Subsonic Airaft; Transport Aicraft; Panel Method (Fluid Dynamics); Airaft Configurations;
Inviscid Flow

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19980041398NYMA, Inc., Egg HarbarNJ USA

Test and Evaluation Plan for Selection @sts for CTX 5000 Sceeners Final Report

Cormier S., NYMA, Inc., USA; Fobes, J. L., NYMA, Inc., USA; May 1997; 62p; In English

Contract(s)/Grant(s): DD3-94-C-00012

Report No.(s): PB98-125727; DORR/AR-97/51; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche
Theeffectiveness of a screener selection instrument as an element of the Screener Proficiency Evaluation and Reporting Sys

tem (SPEARS) for checked baggage screening with the CTX 5000 is evalsting & designed to determine whether a poten

tial screener selection test is valid, reliable, and usablealgction tool for CTX 5000 screenerssiing will be conducted at

airportswhere the CTX 5000 system, with functioning integrated Threat Image Projection (TIP) software, is deployed.

NTIS

Evaluation; Airport Security; Explosives Detection; Personnel; Personnel Selection; Acceptability; Security; Education

19980041424Federal Aviation AdministratigriVilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Cognitive Model of X-ray Security Screening: Selection Tests to Identify Applicants Posessing Core Aptitudésnal
Report
NeidermanE. C., NYMA, Inc., USA; Fobes, J. L., NYMA, Inc., USA; Sep. 199104; In English
Report No.(s): PB98-125735; DORR/AR-97/63; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

Thereport presents a cognitive model of the perceptual and cognitive procesdesd in X-ray screening. The model is
usedto identify 51 psychometric tests that are potentially useful for selection of X-ray screeners. Selection tests are standardized
psychometriégnstruments used to measure specific aptitudes and abilities related to cognitive functioningpanidjotance.
Selection tests may improve the performance of X-ray screeners by ensuring that individuals with the aptitude for success are
placedat security checkpoints. The repddscribes the purpose, procedure, and items of the 51 tests. The tests are evaluated for
validity and reliability and against a set of practical considerations. A battery of 1&testemmended for operational evaluation
andvalidation as selection tests for X-ray screening.
NTIS
X Rays; Security; Explosives Detection; Personnel; Airport Security; Personnel Selection

19980041443McMullen (John J.) Associates, Inérlington, VA USA
HC-130 Wing Life Raft Replacement Study Final Report Dec. 1995 - Jul. 1997
Scher,Robert M., McMullen (John J.) Associates, Inc., USA; Hatton, Robert E., McMullen (John J.) Associates, Inc., USA; Nov
1997;102p; In English
Contract(s)/Grant(s): USCG-D-01-98
Report No.(s): AD-A337264; R/DC-22/97; USCG-D-01-98; No CopyrighgiACASI; A06, Hardcopy; A02, Microfiche

TheU.S. CoasGuard (USCG) uses HC-130 aircraft for search and rescue (SAR) and other missions. The aircraft are pres
ently equipped with two to four 20 person inflatable life rafts, stowed in cells in the wings. Similar rafts are also used for SAR
missions, droppe d to survivors from low altitude. The existing HC-130 wing life rafts are reversible, and rely primarily on a
drogue both to reduce drift rates and provide some increased resistance to lifting out or capsizing. by contrast, several current
design=of rafts, many of which are already in service as survival rafts for commercial ships and smaller craft, indakparate
ballastbags, attached below the buoyancy tubes. These baigseseed to rapidly flood with seawater once the raft is afloat.
A prototype raft intended to serve as a replacement for the existing raft incorporates a ballast system of this type. This report sum
marizes a general review of the available literature on life raft behavior in extreme wind and sea conditions. It emphasizes the
underlyingphysical mechanisms of life raft capsizing, life raft resistance to capsize, raft drift forces and speeds, potential hazards
to life raft occupants as a result of extreme motions and sea loads, including capsize in breaking waves, effects of extreme se:
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loadsand unusual attitudes on life raft integrityd stability criteria and related test requirements currentlydoteThe report

also summarizes observations made during acceptance tests (inflation, righting, and canopy erection tests) of the prototype
HC-130replacement raft, observations and measurements taken during sea-tests for comparison of existing andafitotype
andlift-out force tests in accordance with USCG proposed rules.

DTIC

Rescue Operations; Replacing;d®otypes; Rafts; Life Rafts

19980041529NASA Langley Research Centétampton, YA USA
Flight Demonstration of Integrated Airport Surface Movement Technologies
Young, Steven D., NASA Langley Research Centé8A; Jones, Denise R., NASA Langley Research CedfA; Jan. 1998;
46p;In English
Contract(s)/Grant(s): FOP 538-04-13-02
ReportNo.(s): NASA/TM-1998-206283; NAS 1.15:206283; L-17690; No CopyrighgilACASI; A03, Hardcopy; A01, Micro
fiche

This document describes operations associated with a set of flight experiments and demonstmatj@anBoeing-757-200
researchaircraft as part of low visibility landing and surface operatiofM.ASO) research activities.oTsupport this experiment,
the B-757 performed flight anthxi operations at the Atlanta Hartsfield International Airport in Atlanta, GA. The test aircraft was
equippedwith experimental displays that were designed to provide flight crews witbisnof information to enable safe, expedi
entsurface operations in any weather condition down to a runway vige of 300 feet. In addition to flight deck displays and
supportingequipment onboard the B-757, there was also a ground-based component of the system thafqrgroded con
troller inputs and surveillance of airport surface movements. Qualitative and quantitative results are discussed.
Author
Flight Tests; Bxiing; Aircraft Landing; Display Devices

19980045424Federal Aviation Administratigriviation Security Human FactgrAtlantic City, NJ USA
Threat Image Projection User Guides for Federal Security Managers, Security Company Managers and Checkpoint Secu
rity Supervisors Using EG and G Astophysics Linescan X-ray MachinesFinal Report
Fobes,J. L., Federal ®iation Administration, USA; Neiderman, E. C., Federaiafion Administration USA; Klock, B. A., Fed
eral Aviation Administration, USA, Barrientos, J. M., Federaigkion Administration, USA; Oct. 1997; 102p; In English
Report No.(s): PB98-126204; DORR/AR-97/80; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche
This document provides step-by-step instructions for Federal Security Managers (FSMSs), Security Company Managers
(SCMS), and Checkpoint Security Supervisors (CSSs) operating the Threat Image Projection (TIP) system. This system was
developed by ED&G Astrophysics for its Linescan X-ray Machines. This document is compressed of two independent user
guides.The first explains functions available to FSMs and SCMs.
NTIS
X Ray Imagery; Airports; Security

19980046046
Aircr ew schedule generation usingepeated matching
Wark, Peter Univ. of Southern Queensland, Australia; Holt, John; Ronngvist, Mikgaln RDavid; European Journal of Opera
tional Research; October 01, 1997; ISSN 0377-22bfyde 102, no. 1, pi21-35; In English; Copyright; v&il: Issuing Activity
FROM

The consider the Aircrew Scheduling Problendetermining tours of duty @Ds) for aircrews, given a set of sectors (or
flights) requiring regular crews. A regular crew consists of two crew members, but by including supplementary crew (a third pilot)
on some sectors is possible to extend duty periods to generate more diséef TODs. A related problem is thus to generate
TODs for these third pilotgutthe sectors requiring a third pilot are not known in advance. to solve these two related problems
simultaneouslyve applya heuristic procedure that solves a sequence of matching problems, i.e. a repeated matching algorithm.
Numericalresults based on the solution of a real problem show that this approach is a valfiti@md miethod for solving the
Aircrew Scheduling Problem, especially when there is the option of using supplementary crew to extend duty periods.
Author (EI)
Flight Crews; Aicraft Pilots; Scheduling; Heuristic Methods; Optimization; Algorithms
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19980047450
Aviation’ s corporate shaes
Baldwin, Bernie; Aerospace International; Ma©98; ISSN 0305-0831;,0lume 25, no. 3, pp. 12-14, 16; In English; Copyright;
Avail: Aeroplus Dispatch

The cost of business aircraft, in ternfgourchase price, operation costs,fsfakl, and other expenses, can be prohibitive
for many companies who would like to be able to use such a facility to ensuttesih&ixecutives’ time is employed to maximum
effectivenessThe NetJets program, created by Executive Jets, may providioatabfe solution. The program provides a time
share service for business aircraft, a concept termed fractional ownership. CuNetiddys has over 750 owners in the program,
andthe number is growing at a considerable rate. It is believed that fractional ownership will stimulate at least 30 percent growth
in the market for business aircraft production.
AlAA
General Aiation Aircraft; Time Sharing; Aicraft Industry

19980047451
Seeing a safe futue
Horne,Mike; Aerospace International; Mar998; ISSN 0305-0831;0lume 25, no. 3, pp. 28-31; In English; Copyrightai
AeroplusDispatch

The proposedise of video camera systems on commercial aircraft for both onboard safety and air accident investigation is
examinedwith attention given to both technical and economical issues. Based on recent developdigitas wdeo recording
technologya system is proposed which consists of five internal cockpit mounted cameras and three external cameras, all attached
to the aircraft digital video recorder
AIAA
Aircraft Safety; Flight Safety; Comnogl Aircraft; Video pe Recalers; Cameras; OnbodrEquipment

19980047629
Shephard’s police aviation handbook 1998
1998; In English
Report No.(s): ISSN 1364-9698; CopyrightjaM: Aeroplus Dispatch
The 1998 edition of a worldwide guide to police aviation is presented. The topics addressed are: coping with the influx of
cheapmilitary surplus aircraft, specifications of fixed and rotaipg aircraft widely used in police aviationgamizations, pay
load specifications, contact names and fleet details for air support units worldwide, aircraft operating companies which specialize
in supporting police operations, suppliers guide for police air fleets, and a product guide.
AlAA
Police; Handbooks; Civil ¥iation; Military Aircraft; Support Systems

19980048381Civil Aeromedical Inst.Oklahoma CityOK USA
Evaluation of Improved Restraint Systems for Sport Parachutistd=inal Report
Gowdy, R. V, Civil Aeromedical Inst., USA; De®ése, Richard, Civil Aeromedical Inst., USA; M&898; 26p; In English
Report No.(s): DOT/RA/AM-98/11; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

As part of a cooperative project between the Fedesaltidn Administrations Civil Aeromedical Institutethe Parachute
IndustriesAssociation, and the USA Parachute Association, a series of dynamic impact sled tests were performed to evaluate new
typesof restraint systems for sport parachutists. The traditional means of restraining sport parachutists sitting aft-facing on the
floor has been to provide lap belts that are attached to the floor or sidewall of the airplane. The restraint systems evaluated in this
project were designed to route through the parachute harness and attach to the floor. Thus, occupant restraint was provided b
anchoringthe parachute harness to the floor by meankseohew restraint devices. Seven methods of attaching the restraints to
the parachute harness, which included both single and dualnesinaint systems, were dynamically tested. Five models of para
chute pack/harnesses were included in this project. A VIP 50th percentile anthropomorphic test dummy was modified to simulate
afloor-seated aft-facing parachuti$te impact test severity ranged from 5.5 gs @ 27.8 ft/sec to 9.5 gs @ 32.7 ft/sec. Based on
theresults and observations acquired from this series of 12, three of the new restraint methods demonstrated better restraint perfor
mancethan could be expected from that provided by the traditional lap belt method currently recommended.
Author
Parachutes; DynamiceBts; Impact dsts; Harnesses; Constraints
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19980048745
NASA safety study focuses on tailplane icing stalls
North, David M., USA,; Aiation Week& Space €chnology; Feb. 09, 1998; ISSN 0005-2178luvhe 14, no. 6, pp. 81-83; In
English; Copyright; Aail: Aeroplus Dispatch

Following a history of 16 accidents believed caused by tailplane icing, the Lewis ReGeatehat the request of théAR,
initiateda fouryear program to define the factors that lead to a tailplane stall and to demonfstcditeeeilplane stall reccovery
During the program, NASA pilots and researchers developed a comprehensive database on tailplane aero-performance by the ust
of wind tunnel testing, numerical simulation, and flight testing. In addition to having a positieef tailplane design, the infor
mationgained from the NASA research program also could be used to seAegefification requirements.
AIAA
Aircraft Icing; Horizontal @il Surfaces; Aardynamic Stalling; Flight Safety; NASAdgrams

19980048858
Ice accretion prediction on multielement airfoils
Mingione, Giuseppe, CIRA, Italy; Brandi,ikcenzo, CIRA, Italy; Journal of Aircraft; Apt998; ISSN 0021-8669;0lume 35,
no. 2, pp. 240-246; In English
Report No.(s): AIAA Paper 97-0177; Copyrightyal: Aeroplus Dispatch

Theaim of this paper is to present the Italian icing computational environment code, I2CE, developed by Ctiskuasd
its evaluation for ice accretion on single andltielement airfoils. The aerodynamic module of the code is based on a potential
panelmethod, whereas the thermodynamic module is based on the classic Messinger nfedeht®#ys to solve the time-de
pendent ice accretion problem have been taken into account. A comparison between theoretical calculations using multi-time-
step,single-time-step, or predictaorrectorprocedures and experimental data has been carried out.fatieoéthe flowfield
viscosityon droplet trajectories and the influence ofedi&nt approachésr the convective heat exchange ¢ioéfnt calculation
havebeen considered. The influence on the impingement of the actual droplet size distributiearhteken into account and
acomparison with a standard median volumetric diameter calculation is presented.
Author (AIAA)
Ice Formation; Aicraft Icing; Airfoil Profiles; Drops (Liquids)

19980048869
Development of the C-17 formation airdop element geometry
Blake, William B., USAF, Wright Lab., USA;Journal of Aircraft; Apr1998; ISSN 0021-8669;0lume 35, no. 2, pp. 175-182;
In English; Copyright; &ail: Aeroplus Dispatch

Theanalysis and tests that established a three-ship C-17 element geometry suitable for formation airdrop operations at night
arediscussed. The objective is to avoid jumpers encountering vortices generated by aircraft upstream. Candidatgémmation
etrieswere judged using a vortex tracking code that estimated the closest lateral proximity between a vortex and a jumper for a
given wind condition. The initial formation geometry underwent two changes during the course of the test as a result of the
introduction of tolerance boxes for aircraft position and vortex encounters that occurred during mannequin trials. An echelon
geometry6000 ft long and 1500 ft wide was ultimately adopted. In 101 passes over the drop zone, 1349 mannequins and 1251
personnel were dropped from this formation geometry without a vortex encounter
Author (AIAA)
Airdrops; \brtex Aroidance; C-17 Agraft; Parachutes

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980041328NERAC, Inc, Tolland, CT USA
NAVSTAR Global Positioning System. (Latest citations fom the Aerospace Database)
Feb. 1998; In English
ReportNo.(s): PB98-852668; Copyrightalved; Avail: Issuing Activity (Natl EBchnical Information Service (NTIS)), Hardcopy
Microfiche

The bibliography contains citations concerning the global system of navigation satellites developed to provide immediate
andaccurate worldwide three-dimensional positioning bylaird, andsea vehicles equipped with appropriate receiving equip
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ment.Technological forecasting, reliabilitperformance tests, and evaluations are discussed. Developments and appdications
the NAVSTAR system are included.(Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies; Global Positioning System

19980041472Naval Postgraduate SchpMonterey CA USA
Comparing Time-Based and Hybrid Time-Based/Fequency Based Multi-Platform Geo-Location Systems
Stewart, Andrew D., Naval Postgraduate School, USA; Sep. 129@; In English
Report No.(s): AD-A337369; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

While time difference of arrival (TDOA) information is sufficient to passively solve for the location of a radio frequency
transmitter, frequency difference of arrival (FDOA) information may be added to the TDOA information to solve for both the
position and velocity of the transmitter. This analysis implements a stochastic discrete event simulation, written in Java, to
compareand stochastically describe, under a variety of conditions, tlegatites between a mixed TDOA/FDOA Multi-platform
Global Positioning SysterfGPS) Assisted Geo-location System and that of the same system which uses TDOA information only
Thepresented analysis compares both solution types for two- and three-dimensional fixes across: various measurement error dis
tributions and correlation values, sensor network georraaid/sensor platform selection. The simulation results shovefist
stochastidominance in the accuracy of the TDOA/FDOA solution in the two-dimensional scenarios. In the three-dimensional
scenariossensor network to tget geometry dominates both solutions’ accursidlyile solution accuracy is used the primary
methodof effectiveness, the distribution of each solutsonhcertainty is also compared. Finathe simulation itself remains a
usefultool for further system design experimentation, performance indication, and as a means to describe system capabilities to
thewar fighter
DTIC
Computerized Simulation; Global Positioning System; Radémkencies

19980041524Naval Postgraduate SchpMonterey CA USA
Design of an Algorithm for Minimizing LORAN-C T ime Difference Error
France, Frederick M., Jr., Naval Postgraduate School, USA; Sep. 1997; 216p; In English
Report No.(s): AD-A337399; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche

The USA Coast Guard (USCG) is in the process of upgrading the hardware of the LORAN-C Radio Navigation System Con
trol System. As part of this effort, the Computer-Assisted LORAN-C Controller (CALOC) is also in need of improvement.
CALOC performs four tasks: abnormality detection, timéedénce control, record keeping, and blink control. The work reported
in this thesis focuses on timefdifence control. In many instances, does not accurately ctimrtime diference error within
theestablished USCG control procedur®go new algorithms are proposed here to control TDE méeetefely: a Proportional
IntegralDerivative (PID) controller and a Kalman filtékctual TDE data recorded at threefeiiént master stations covering five
LORAN-C chains is used to evaluate the performance of the proposed controllers. The PID controller shows a substantial
improvement in control compared to CALOC, and the Kalman filter exhibits even better performance, based on preliminary
results.This improvement in control correlates directly with an increase in both predictable accuracy and repeatable accuracy
DTIC
Algorithms; Hadware; Error Analysis; LORAN C;ifne Dependence

19980046969
Three-dimensional azimuth of GPS vector
Burkholder,Earl E, Global COGO, Inc., USA; Journal of Surveying Engineering; Novem®87; ISSN 0733-9453/olume
123,n0. 4, pp. 139-146; In English; Copyrightyall: Issuing Activity
Theazimuth of a linds a 2-dimensional (2D) phenomenon whose meaning is determined by its circumsitimtee Advent
of global positioning system (GPS) surveying and making spatial data computations in a 3D environntentyénignt to com
pute azimuth as the arctan (Delta e/ Delta n) where Delta e and Delta n represent local geodetic horizon components of a 3D vectol
(GPS baselinejefined by Delta X/ Delta Y/ Delta Z geocentric coordinatéedéinces. This paper describes the geometrical char
acteristics of such an azimuth, proposes it to be called the 3D azimuth, and shows how the 3D azimuth is related to a geodetic
azimuth.
Author (EI)
Geocentric Codtinates; Global Positioning System; Surveys; Geodesstows (Mathematics)
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19980047594
Calling home with Satcom
Marsh,Geoge; Defence Helicopter; Mat998; ISSN 096316X; Volume 17, no. 1, pp. 21, 224, 25; In English; Copyright;
Avail: Aeroplus Dispatch

A survey is made of prospective use by military helicopters of comsats from the Inmarsat consortium, whose Inmarsat 3 satel
lites in GEO are eight times more powerful than their predecessors. The great spot-beam coverage of this satellite fleet allows
the communications equipment carried on each aircraft to be less powerful and therefore more compact, robfostahitet af
theseare critical considerations for military helicopters.
AlAA
Satellite Communication; Military Helicopters; Data Links; Flighte@rs; Aicraft Maneuvers

19980047717
Recent developments in agraft inter communications systems
Ammons,Mike, SCI Systems, Inc., USA; NeelQurtis, SCI Systems, Inc., USA; 1997; In English; CopyrighgilA Aeroplus
Dispatch

This paper provides a tutorial on the functional characteristics of a present-day aircraft intercommunication system and
addressethe new capabilities that are being developed to extend its usefulness to theeonbers. A typical multistation ICS
utilizing digital audio technology is described in detail from a functional perspective. The topics of discussion include the system
components, aircraft interfaces, operational features, modes of operation, synthesized warning and caution advisories, micro-
phoneactivation control, and enggncy operations. System components include a central communications switching unit and
remote operator control stations. The central communications unit canest| system operation and provides the interface
to the aircraft communications system. The control stations contain the headset/microphone interface and provide the operator
an intercommunications control panel. The application of digital signal processors to these system components has greatly
expandedhe ICS capabilities and improved their performance. Next generation systems will contain features to improve the situa
tional awareness of the aircremeduce the &cts of acoustic noise, and improve the overall clarity of voice communications.
Author (AIAA)
Aircraft Communication; Flight Gws; Audio Signals; Digitalétchniques; dice Communication

19980047922
Eyes of the fleet
DonaldsonPeter; Defence Helicopter; Mdr998; ISSN 096346X; Volume 17, no. 1, pp. 30-32, 34, 36, 37; In English; Copy
right; Avail: Aeroplus Dispatch
An account is given of state-of-the-art radars that can be fitted to the marine helicopters on which naval forces rely for early
detectionof submarine periscopes and sea-skimming cruise missiles, as far from capital ships as possible. Attention is given
operatingfrequencyantenna design, and other variablésating the specific performance of such surveillance radars.
AlAA
Military Helicopters; Airborne Radar; Helicopter Design; Navy; Fixeth@s; Radar @rgets

19980047926
The future is synthetic
Waddington, Sara; Unmanned Vehicles; Apr. 1998; ISSN 1351-3478; Volume 3,, no. 1, pp. 6-8; In English; Copyright; Avail:
AeroplusDispatch

Unmanned Aerial Vehicles (UAVs) equipped with SAR will increasingly furnish field commanders with high-resolution
reconnaissancand tageting imagery irrespective of weather or cloud co8&R uses the aircrastown flight path to simulate
an extremely laye antenna, using the Doppler history of radar signal returns to construct a high-resolution image. The faster the
UAV platform, the more pronounced the Doppler shifts and the finer the range resolution obtained. A survey is presented of this
technology.
AlAA
Military Aircraft; Synthetic Apert@r Radar; Pilotless Aircraft; Aaraft Detection
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19980048278
Noncooperative target sensoregistration in a multiple-hypothesis tracking aichitecture
Lobbia, Robert, Orincon Corp., USA; Frangione, Ellen, Orincon Corp., USA; Owen, Mark, Orincon Corp., USA; 1997, pp.
269-277;In English
Contract(s)/Grant(s): F30602-96-C-0162; CopyrighaiR Aeroplus Dispatch

In a distributed track-level levélision system, it is a well-known fact that successful fusion of tracks fritnmawél sources
requiresthat these tracks do not contain underlying biasessetsf Unfortunatelythis lack of bias or édet is often not the case,
becauséhe ofboard tracking system references its tracks to a coordinate system tliggtignél misaligned with respect to truth
due to navigational drift and sensor misalignment. In this pamepresent a technical approach for both detecting and correcting
for these biases in a noncooperativgeéasense. Furthermore, the algorithms are configured to operateuitige-hypothesis
trackingenvironment. These algorithms have been implemented in a simulated air threat environment, and performance improve
mentshave been noted of up to an order of magnitude getérack miss distance.
Author (AIAA)
Multiple Target Tacking; Multisensor Fusion; Miss Distance

19980048281
Clustering approach to the multitarget multisensor tracking problem
NabaaNassib, E€xas, Uniy, Austin, USA; BishopRobert H., €xas, Uniy, Austin; 1997, pp. 226-237; In English; Copyright;
Avail: Aeroplus Dispatch

In a multitaget environment, trackingystems must include methods for associating measurementgets.tadihe complex
ity of thattask is compounded when data from multiple sensors is available. This paper presents a clustering approach-to the multi
target multisensor tracking problem. The measurement set is partitioned into equivalence classes (clusters) and the date
associatiorproblem is redefined to be one of associating the cluster centers dratkise resulting in a significant reduction in
the size of the association problem. Track termination and track initiation are part of system design, therefore allowing the
designedsystem to be tested on elaborate mugigatracking scenarios involving an unknown and changing number alireal
craft trajectories. Methods for evaluating the performance of the tracking system, as well as the clustering algorithms are
introduced An equivalence relation clustering algorithntderived and compared by Monte-Carlo simulations to the subtractive
clusteringalgorithm. The tracking systemstown to dectively track seven crossing aircraft trajectories dedént duration,
in the presence of cluttéfrack maintenance is performed by extended Kalman filters.
Author (AIAA)
Aircraft Detection; Multiple @rget Tacking; Multisensor Fusion; Cluster Analysis; Flight Paths

19980048314

Large scale air traffic surveillance using an IMM estimator with assignment

Wang,H., Connecticut, Uniy Storrs, USA; Kirubarajan,. TConnecticut, Uniy Storrs; Li, Y, Connecticut, Uniy Storrs; Bar

Shalom, Y, Connecticut, Uniy Storrs; 1997, pp. 376-387; In English

Contract(s)/Grant(sN00014-91-J-1950; N00014-97-1-0502; F49620-94-1-0Capyright; Aail: Aeroplus Dispatch, FROM
Theauthors preserthe development and implementation of a multisensaltitarget tracking algorithm for Ige scale air

traffic surveillance based on the IMM state estimator combined with a two-dimensional assignment for data association. The algo

rithm can be used to track adarnumber of tgets from measurements obtained with gdarumber of radars. The use of the

algorithmis illustrated on measuremeimistained from five AA radars, which are asynchronous, heterogeneous and geegraphi

cally distributed overn lage area. Both secondary radar data (beacon returns from coopergetg) tas well as primary radar

data(skin returns from noncooperativegats) are used. The ¢gt IDs from the beacon returns are not used in the data association.

Thesurveillance region includes about 80@tds that exhibit diérent types of motion. The performance of the IMM estimator

is compared with that of the Kalman filték number of performance measures that can be used on real data without knowledge

of the ground truth are presented for fhigpose. It is shown that the IMM estimator performs better than the Kalmanirtileer

advantag®f fusing multisensodata is quantified. It is also shown that the computational requirements in the multisensor case

arelower than in single sensor case.

Author (AIAA)

Surveillance Radar; Multiplearget Tacking; Multisensor Fusion; Radar Measument; Kalman Filters
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05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980041322Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Multiple Model Adaptive Estimation and Control Redistribution Performance on the \ista F-16 During Partial Actuator
Impairments, Volume 3
Clark, Curtis S., Air Force Inst. o€th., USA; Dec. 1997; 219p; In English
Report No.(s): AD-A337185; AFIT/GE/ENG/97D-23-VOL-3; No Copyrightal: CASI; A10, Hardcopy; A03, Microfiche

Multiple Model Adaptive Estimation witlControl Reconfiguration (MMAE/CR) capability to estimate and compensate for
partial actuator failures, or 'impairmenis’investigated using the high fidelityonlineay six degree of freedom, VI&IF-16
simulationwhich currentlyresides on the Simulation Rapid-Prototyping Facility (SRF). After developing a model for inserting
partialactuator impairments into the VIAT-16 truth model, research begins with a battery of single actuator impairment tests.
This stage of research explores the capability of the existing MMAE algoritlestitnate single, partial actuator impairments,
and helps to define refinements and expansions needed in the MMAE algorithmdecdhephase of research: the detection
andestimation of dual, total and partial actuatopairments. It is seen from the first stage of research that, while MMAE is able
to estimate partial impairments, there are refinements needed, such as 'probability smoothuantration’, to compensate
for the quality of MMAE probability data and to provide a betteore stable estimate value to the Control Reconfiguration mod
ule. The Kalman filters and the dual, partial failure filter banks necessary for the detection of dual, partial actuator impairments
arealso defined as a result of the single impairment tests. Fifteen more banks of 'partial first failure’ Kalman filters are added to
theexisting MMAE algorithm, as well as the 'bank swapping’ logic necessary to transition to them. Oresasibe and expanded
MMAE/CR algorithm is readyresearch begins on dual combinations of total and partial actuator impairments. While results of
thesetests (for other than total impairments) are not as good as originally hoped or expected, the potential for better performance
is evident.
DTIC
Aircraft Detection; Adaptive Control; Deges of Feedom; Simulation; Flight Cordl; Control Systems Design

19980041425Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Evaluation of Boeing 747-400 Performance during AC-Dir ected Breakouts on Final Approach
Hollister, K. M., Massachusetts Inst. oé@h.,USA; Rhoades, A. S., Massachusetts InstezhT, USA; Lind, A. T, Massachusetts
Inst. of Tech., USA; Jan. 07, 1998; 184p; In English
Report No.(s): PB98-123524T&-263; No Copyright; gail: CASI; A09, Hardcopy; A02, Microfiche

Theeffects of three dferent levels of pilot training on the breakout response of pilots at the Boeing 747-400 aircraft were
studied.The study examined responses durifi@CAdirected breakouts on final approach and was conducted in three studied. The
studyexamined responses during@-directed breakouts on final approach and was conducted in three phases. Phase 1 tested
performance during manual and autopilot-coupled approaches given current procedures and pilot training. Phase 2 tested the
effectof increased pilot situational awareness and propo§€dbkeakout phraseology on breakouts during manuahatupilot-
coupled approaches. Phase 3 tested the effect of two B747-400-specific breakout procedures on breakouts during autopilot-
coupledapproaches. Pilot preferences regarding procedures and the tested training materials were also solicited.
NTIS
Pilot Training; Boeing 747 Atraft; Apptoach; Education; Automatic Pilots

19980041460RAND Corp, Santa Monica, CA USA
The Predator ACTD; A Case Study for Transition Planning to the Formal Acquisition Process
Thirtle, Michael R., RAND Corp., USA; Johnson, Robert RAND Corp.,USA,; Birkler, John L., RAND Corp., USA; Jan. 1997;
107p;In English
Contract(s)/Grant(s): DASW01-95-C-0059
Report No.(s): AD-A337401; RAND/MR-899-0SD; No Copyrightjal: CASI; A06, Hardcopy; A02, Microfiche

In July 1995, a new endurance unmanned aerial vehiclg)Béw over Bosnia tesurveil and provide all-weather reconnais
sance and image-gathering in an operational (i.e., conflict) environment. Representing a new capability for the Department of
Defense (DoD), this UAV represented, above all, a departure from DoD’ s usual way of doing acquisition business. The study
documented in this report was completed in support of RAND research on Advanced Concept Technology Demonstration
(ACTD) programdor the Ofice of the Secretary of Defense. Théodgfwas conducted from July until December 1996 and-docu
mentsresearch on the Medium Altitude Endurance (MAE) Unmanned Aegiasicdé ACTD program, also knowas the Predator
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UAV. Specifically RAND was tasked to examine two questions: (1) what were the overarching lessons learnedRrentete
ACTD?and (2) Which lessons can be generalized and applied toAEid programs? In this analysis, we closely detail the
PredatorACTD and also document the important demonstration and transition issues from the project that can be applied to other
ACTDs. The intent of this work is to improve the ACTD procasd the transition of ACTDs to formal acquisition programs.

This report should be of interest to those involved in acquisition, progfamaspfand ACTD programs.

DTIC

Planing; Acquisition; Examination; Pilotless A&naft

19980044583
Elastic-plastic finite element alternating method (EPFEAM) and the pediction of fracture under WFD conditions in air
craft structures. Part Ill: Computational predictions of the NIST multiple site damage experimentalasults
Wang, L., Georgia Inst. of Technology, USA; Brust, F. W.; Atluri, S. N.; Computational Mechanics; August, 1997; ISSN
0178-7675Molume 20, no. 3, pp. 199-212; In English; Copyrightailk Issuing Activity
Theelastic-plastic finite element alternating method (EPFEAM)thadl*-integral fracture mechanics parameter were used
to predict the residual strength of aircradinels with multiple-site damage. These predictions were compared with the experimen
tal data and validated the model for computing the residual strength under wide-spread-fatigue damage conditions.
El
Aircraft Structues; Finite Element Method; Frac®iMechanics; Mathematical Models; Elastoplasticity; Panels

19980046112
Aluminum-lithium alloys in helicopters
Smith,Alan F.,, GKN Westland Helicopters Ltd., UK; Advanced Materials & Processes; O¢tt®@F; ISSN 0882-7958;0lume
152,n0. 4, pp. 41-43; In English; Copyrightyail: Issuing Activity
Aluminum-lithium alloys are now widely applied in helicopters such as the EH101 helicopter. In this heliaipénum-
lithium alloys account for over 90% of all the aluminum alloys in the airframe. Some of the alloys commonly used include AA
8090,AA 2090 and AA 5091.
El
AluminumAlloys; Aluminum-Lithium Alloys; Lithium Alloys; Modulus of Elasticity; Helicopters; Powder Meggiiukirframes

19980046608
Mechanical properties of aircraft materials subjected to long periods of service usage
Scheuring, J. N., Purdue UniWSA; Grandt, A. F, Jr; Journal of Engineering Materials aneichnology, Tansactions of the
ASME; October1997; ISSN 0094-4289;0lume 1.9, no. 4, pp. 380-386; In English; Copyright;adl: Issuing Activity

This paper evaluates changes in the behavior of aircraft materials which result from aging and/or corrosion that occurs during
long periods of service usage. The primary objective was to determine whether damage tolerant analyses for older aircraft should
employ updated properti¢isat more accurately represent the current state of the material, or ifginenvaterial properties cen
tinueto properly characterize the aged/corroded alipecifically tensile stress-strain curves, cydteess life (SN) tests, and
fatiguecrack growth tests were used to characterize the 'aged airoatftrial. These properties were compared with handbook
propertiedor virgin material of the same pedigree. The aluminum alloys tested were obtained from fuselage and wing panels of
retiredKC-135 aircraft. Computer controlled tests were conducted using specimens machined from the retired aircraft compo
nents Different configurations were used to observe tfectf of aging and/or corrosion on material behaviothe crack growth
specimensyarious levels of corrosion were observed, thus the crack growth rates could be categorized as a function of the level
of corrosion present. The SN and da/dN- Delta K curves for the 'aged’ only materials were compared with the fatigue properties
of virgin material of the same allo8imilar comparisons were performed for the tensile stress-strain properties.
Author (EI)
CrackPropagation; Fatigue (Materials); Life (Durability); MechanicBloperties; Numerical Condt; Stress-Strain Relation
ships;Tensile Stess; Aicraft Construction Materials; Aging (Materials); Cargion

19980047113Applied Research Associates, Irgaleigh, NC USA

Interface-Driven Multidisciplinary Design of Large-Scale Aircraft Structur es Final Report 2 Dec. 1995 - 1 Dec. 1996
Oakley,David R., Applied Research Associateg;., USA; Rhodes, Graham S., Applied Research Associates, Inc., USA; Kruger
LonnyB., Applied Research Associates, Inc., USA; Feb. 1997; 48p; In English

Contract(s)/Grant(s): F33615-96-C-3206; AF Proj 3005

Report No.(s): WL-TR-97-3078; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
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This report presents Phase 1 research to develop an Interface-Driven Design Manager (IDM) that greatly rethsigis the
cycletime for afordable composite aircraft. The IDM represents a first attéonfolly integrate powerful new interface element
and3-D interactive graphics technology into a single design environment to automate the assembly and analysis of multicompon
entglobal- local models for fastemore accurate composite airframe design. Thesegamdechnologies hawbe potential for
makingmultidisciplinary design optimization of ig&-scale composite structures practical and for providing new levetsigh
automatiorthat are currently not possible. The IDM provides a graphical environment for rapidly assembling global-local models,
aswell as other complex Multicomponent airframe models, from pre-mestoetk” components stored in a relational database,
without concern for mesh compatibilityhe IDM enableshe designer to automatically insert components or regions with a highly
refinedmesh into the coarse mesh of a global model using, interface elefitg@atgrovides two substantial benefits: (1) detailed
local models can be used without remeshing the entire structure thereby substantially reducing the associated engineering, cost
and(2) higheraccuracy can be achieved in critical regions without substantial increases in computational cost. Both of these bene
fits make it practical to use highfidelity models earlier in the design cycle so that primary structures which are truly optimized
for the application of &brdable composites are achieved.

Author
Aircraft Structues; Aircraft Design; Airframes; Multidisciplinary Design Optimization; Relational Data Bases

19980047144
Aluminum alloys for aerostructures
Staley,James T Alcoa TechnicalCent., USA; Liu, John; Hunt, &ren H. , Jr Advanced Materials & Processes; Octoli€97;
ISSN0882-7958; ¥lume 152, no. 4, pp. 17-20; In English; Copyrightaik Issuing Activity
Demandsn the airframe industry have always moved in the direction of lower weight, higher damage tolerance, and longer
termdurability. Todays focus is on materials that can help achieve low-cost manufacturing vstwificing performance. This
article describes the development of high-strength aluminum alloy materials that have satisfied past and current requirements,
andidentifies possible alumina-intensive approaches that combine alternate design conceptsgangl exaterials technologies
for low-cost, low-weight, damage-tolerant, and durable airframe structures of the future.
El
Aircraft Structues; Aluminum Alloys; Fatigue (Materials); FraceuBtength; Durability; Accident Revention; Airframes

19980047504
The shape of wings to come
Figgen,Achim, GermanyAeroSpace; Feb. 1998; ISSN 0949-7064, no. 1, pp. 20-24; In English; Copyright;Aeroplus Dis
patch

Constanimprovements in éitiency and reliability are needed if the Airbigso remain competitive in the future. One of
themost important objectives is to reduce the fuel consumption. Daimler Benz Aerosassanisng that fuel savings of up to
36 percent can bachieved over the next 20 years by improving the aerodynamics of aircraft. Here, attention is given to an adaptive
wing project which investigates the possibility of adapting the wing geometry to the prevailing conditions (weight, attitude, air
speedynd reducing frictional losses and lift-depending drag by controlling airflow over the wing surface and counteracting any
undesirablevortices. Dgether these measures should improve the performance of an ahosaétllowing for greater flexibility
of operations.
AlAA
Wing Profiles; Euopean Airbus

19980047758
A real-time mission performance computation appwach for V-22 Osprey
Lu, Jim, Boeing Helicopters, USA; Goldman, Steve, Boeing Helicopters, USA; 198nglish; Copyright; &ail: Aeroplus Dis
patch

This paper outlines the approach for V22 Mission Performance Computations algorithm developniapiemdntation.
Algorithm drivers considered throughout the development praneksled the throughput and memory restrictions of a real-time
embeddednvironment, the complexity of modeling a turboshaft propulsion system, variable nacelle angle flight, accuracy goals,
andmission specific leg properties. A generalized curve fit apprizagbed to generate engine performance for maximum (MAX)
power,intermediate rated power (IRP), and maximum continuous power (MCP). The same approactoigersete power
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required, shaft horsepower (SHP), thrust horsepower THP, fuel flow rate, 99 percent best range true airspeed, and conversior
modeSHP required.

Author (AIAA)

Real Tme Operation; W22 Aircraft; Turboshafts; Engineékts; Populsion System Performance

19980048089
Analytical methodology for predicting widespread fatigue damage onset in fuselage structair
Harris,Charles E., NASA Langley Research CentE3A; Newman, James C.,, JNASA Langley Research Cent&lSA; Pias
cik, Robert S., NASA Langley Research Cent#é8A; Starnes, James H.,, MASA Langley Research Cent&lSA; Journal of
Aircraft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 307-317; In English; Copyrightaifs Aeroplus Dispatch

A comprehensive analytical methodology has been developed for predicting the onset of widatgueadamage (WFD)
in fuselage structure. The determination of the number of flights and operational hours of aircraft service life that are related to
theonset of WFD includes analyses for crack initiation, fatigue crack growth, and residual strength. Therefore, the computational
capabilityrequired to predict analytically the onseMdFD must be able to represent a wide range of crack sizes, from the material
(microscale)evel to the global (structural-scale) level. The results of carefully conducted teardown examinations of aircraft com
ponents indicate that fatigue crack behavior can be represented convdnjigh#yfollowing three analysis scales: 1) small three-
dimensionakracks at the microscale level, 2) through-the-thickness two-dimensional crackbaealkiséructural level, and 3)
long cracks at the global structural level. The computational requirements for each of these three analysis scales are described ir
this paper
Author (AIAA)
Fatigue (Materials); Damage; Fuselages; Crack Initiation; Crackpagation; Residual Stngth

19980048173
Parametric analysis of the lower eigenmodesnd eigenfrequencies of structural vibration Parametricheskij analiz nizshikh
sobstvennykHtorm i chastot kolebanij konstruktsii
Garifullin, M. F., Kazanskij GosudarstvennygRhnicheskij UnivKazanskijAviatsionnyj Inst., Russia;atsionnaya &khnika;
1997;ISSN 0579-2975, no. 3, pp. 84-87; In Russian; CopyrigiajlAAeroplus Dispatch

A method is proposed for calculating the lower eigenmodes and eigenfrequencies of structural vibration. The method makes
it possible to reduce the computational effort required for the parametric analysis of aircraft structures. Calculation results are
presentedo illustrate the capabilities of the method.
AIAA
Dynamic Structural Analysis; Structuraivation; Resonant Fequencies; Agraft Structues

19980048174
Mathematical modeling of the shape and cut pattern of flexible wingdMatematicheskoe modelirovanie formy i kroya myag
kikh kryl'ev
Gimadiev,R. Sh., RAN, Inst. Mekhaniki i Mashinostroeniya, Russidasionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp.
79-83;In Russian; Copyright; vail: Aeroplus Dispatch

A mathematical model is presented which describes the three-dimerstiapalof a two-shell flexible wing, the choice of
the sling system, and design of the wing section pattern. In particular, attention is given to the planform geometry of the wing,
geometry of the wing ribs, and cut patterns forlttveer and upper wing surfaces. The maximum calculation errors in flexible
wing design are estimated.
AIAA
Aircraft Design; Flexible \iigs; Wng Profiles; Surface Geometry;iid¢) Planforms

19980048188
Efficiency of a prolonged high-velocity atmospheric flight Ob ehfektivnosti dlitel'nogo poleta v atmosfere s keitimi ske
rostyami
Luk'yanov, G. A., Baltijskij Gosudarstvennyjekhnicheskij Uniy, Russia; Aiatsionnaya &khnika; 1997|SSN 0579-2975, no.
3, pp. 3-8; In Russian; CopyrightyAil: Aeroplus Dispatch

Resultsof an analysis of the ffiency of the atmospheric flight of an aircraft with a jet engine are presented for a wide range
of velocities. It is shown that the principafiefency characteristics decrease rapidly with increasing supersonic speed (e.g.,
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themaximum flight range decreases while specific gpeonsumption increases). A comparison is made between the parameters
of aircraft with jet engines operating on kerosene and on hydrogen, respectively

AIAA

Jet Engines; Agraft Fuels; Supersonic Flight; Flight Characteristics; EggiConsumption

19980048195
Next-gen Unmanned Aerial \éhicles eady for remote military/police imaging and moe
Hamit, Francis, USA; Advanced Imaging; Jan. 1998; ISSN 1042:0&flume 13, no. 1, pp. 50-52; English; Copyright; Aail:
AeroplusDispatch

An account is given of recent advancements in the use of UAVs as high performance sensor platforms for high endurance
military and policesurveillance missions. Attention is given to such long range/high endurance flying platforms as the SAR-carry
ing Global Hawk, PredatpOutrider and highly stealthy Darkstar WA.
AlAA
Pilotless Aicraft; Flight \ehicles; Military Aicraft; Police; Aircraft Design

19980048219
Load measuements on the leading-edge extension, wing, and body of an F/A-18
Lee,B. H. K., National Research Council of Canada, Ottawa, Canada; Marineau-Mes, S., Ottaw&duaida; Journal of Air
craft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 295-300; In English; Copyrighta’s Aeroplus Dispatch

The pressure diérence across the wing and leading-edge extension (LEX) of a rigid six percent scale model of an F/A-18
wasmeasured, and the integrated static and rms loads were computed. The total loads on thvecairafatthined using a sting-
mountedbalance from which the body loads can be deduced by subtracting the LEX and wing loadecthefdflach number
andangle of attack were analyzed and results for 8125, 0.6, and 0.8 at alpha = 20-35 deg are presented.fétivehess of
the LEX as a highlift device is demonstrated by comparing the individual lift contributions from the wing and LEXrahtlif
angles of attack and Mach numbers. It is shtvat the LEX vortex can generategamonlinear static lift while inducing high
unsteadyift on the aircraft.
Author (AIAA)
Leading Edges; F-18 Adraft; Aelodynamic Loads; Blowdownikd Tunnels; Unsteady Aedynamics

19980048220
Aeroelastic computations on wing-body-contl configurations on parallel computers
Byun, Chansup, NASA Ames Research Centé8A; GuruswamyGuru P, NASA Ames ReseardBentey USA; Journal of Ai
craft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 288-294; In English
Contract(s)/Grant(s): NAS2-14109; Copyrightafl: Aeroplus Dispatch

A multizonal capability for aeroelastic computation of complex geometries has been implem&NSAEBRO, an aero
elasticanalysis code with Euler/Navi&tokes flow solveron the IBM SP2 parallel computdtediscipline parallelization is
achievedy distributing the fluid, structure, and control domains ontemift groups of computational nodes. The fluid domain
is further parallelized based on the multizonal method. The coupling between the fluids and struchiagseid by exchanging
theinterface boundary data etery iteration by using the explicit message passing interface standard Tib&aperformance
of the current implementation shows that about 12 computational nodes of the SP2 computer are equivalent to the speed of a single
C90processorFor demonstratiopurposes, static aeroelastic computations coupled with control surfaces are made for an arrow
wing-body-control configuration in the transonic flow regime. Computed pressure coefficients for a rigid configuration were
comparedvith the wind-tunnel experiment. The two results show good agreement. Steady aeroelastic simulations are made with
andwithout control surface deflections. The static aeroelastic simulations show thdeth@®fexibility is significant on aero
dynamiccoeficients. It is noted thahe flexible wing lowered the sectional lifts compared to the rigid wing. This procedure can
be utilized for the fast computationablution of lage-scale wind-tunnel models and real configurations that inevitably deform
underaerodynamic loads.
Author (AIAA)
Aemelasticity; Body-Wig Configurations; Parallel Computers; Navi&tokes Equation; Wd Tunnel Ests; Tansonic Flow

19980048242

Aeroelastic effects on the weight of an airaft in the pre-design phase

Kelm, Roland, DaimleBenz Aerospace Airbus GmbH, Germany; Grabietz, Michael, Daiddaz Aerospace AirbusmbH,
Hamburg;Ingenieurbuero Michael Grabietz, Germany; May 1997; In English
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Report No.(s): SWE Paper 2407; Copyrightvail: Aeroplus Dispatch

This paper describes the method and process for the calculation of aeredlactisoon the weight of an aircraft. A method
appropriatdor the inclusion of aeroelastéffects at the very beginning of a new aircraft project is presented. Even if only a simple
three-sidedriew with a proper definition of the wing geometry is available, first calculations can be performed. The software-tool
FAME-W, which is used in the future projectsioé at DaimlerBenz Aerospace AIRBUS in Hamlg,iis detailed witremphasis
onthe multidisciplinary character of tlremputational approach. The results show tfextf of aeroelasticityarticularly on
thewing and tailplane weight. A procedure for the calculation of thime$i§ and mass distribution is presented. The influence
of geometric parameters like sweep angle and aspect ratio is identified. The effectiveness of a maneuver load control system
including all relevant flexibility efects for a trimmed aircraft is shown. The redistribution of the lift and pitching moment, and
the efect on the L/D ratio during a flight mission are pointed out. A precise calculation of the L/D ratio of a new aircraft is the
basisfor the assessment of its viabilifjhe paper also demonstrates the strong influence of aeroelasticity in the pre-design phase
beginningwith minimum information and finishing with detailed knowledge about the new aircraft.
Author (AIAA)
Aircraft Design; Aeoelasticity; Structural \&ight; Mibration Effects; Whg Profiles

19980048245
Evaluation of weight during aircraft design - An integrated appoach
Frank, Michael D., Boeing Commercial Airplane Group, USA; May 1997; In English
Report No.(s): SWE Paper 2391; Copyrightvail: Aeroplus Dispatch

For an aircraft to be successful in the marketplace, design decisions must consider allompaeisustomenf particular
importances the decision with regard to potential weight increases. Since weligttisgierformance and thus the custdmer
‘bottom line’, weight changes should be evaluated with a 'dditesed’ metric. This paper outlines a framewaork for evaluating
weightduringdetail design using a hypothetical study aircraft. The approach explicitly links the decisions of customers-and origi
nal equipment manufacturers so thdeefs of a weight change can be better understood. Airline operations are emphasized, but
theapproach can be extended to other uses. Both aircraft performance and data provided are hypothetical and do not reflect curren
or future aircraft.
Author (AIAA)
Aircraft Design; Wight Analysis; Systems Integration; Airline Operationscraft Performance

19980048246
Booster alignment for an aerial vehicle gound launch
McGill, Andrew, Lockheed Martin Astronautics, USA; May 1997; In English
Report No.(s): SWE Paper 2387; Copyright)vAil: Aeroplus Dispatch

The successful ground launch of an aerial vehicle depends on proper booster alignment. A misalignment causes an undesir
ablerotation during the boost phase of flight and causes a crash. Mass properties engineering provides component weights anc
centersf gravity that are required to determine the booster alignment angle. The booster rocket is aligned to balance the thrusting
forcesabout the center of gravity of the combined vehicle and rocket. Hovibgarombined center of gravity is a function of
this booster alignment. This paper derives the theoretical solution for determining the correct booster alignment aofle. The
tion to the test case for an inert vehicle is linear and a function of the aircraft configuration. The solution for a real aircraft is a
second order polynomial solved by a quadratic equation. Discussion of practical considerations follows the derivation of the
theoreticakolution. Booster gimballing or thrust vectoring control would provide more flexibility to the problem of booster align
ment.
Author (AIAA)
Flight \khicles; Mass Distribution; Structuraléght; Booster Rockets; Airaft Configurations; Thrusté¢tor Contol

19980048247
The V/STOL pr opulsion weight fraction revisited
Sanders, Karl L., USA; May 1997; In English
Report No.(s): SWE Paper 2383; Copyright)Ail: Aeroplus Dispatch
In light of the current JSF (Joint Strike Fighter) prototype program, the causes4@ryhar long cyclical and stymiedetts
to develop the fixed-wing high-speed powered-lift V@3Taircraft are briefly reviewed. Four imperative design objectives are
suggestednd defined. Wo of these are: (1) a benign exhaust footprint and (2) a low propulsion weight fraction of takégbf.
The propulsion group weight fractions of 45 designs, encompassing 10 powered-lift concepts, are plotted vs. concejption year
is shown that airframe weight savings have the potentiafsetgropulsion weight increments. Cruise engine weight is tigesdr
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part of total propulsion weight, and bypass ratio one of the most important cycle variables. Therefore, a correlation of engine
thrust/weightratio with bypass ratio for 17 engines was made to trend the upper and lower bounds of the scatter band.

Author (AIAA)

V/STOL Aircraft; Prototypes; Fixed Wigs; Structural Wight

19980048249
The impact of weight analysis and contrl on Joint Strike Fighter development
Jackson, S. K., JiLockheed Martin dctical Aircraft Systems, USA; May 1997; In English
Report No.(s): SWE Paper 2382; Copyrightvail: Aeroplus Dispatch

The Joint Strike Fighter (JSF) program as currently planned will be the dominant new fighter program for the next two
decadesSeveral features of the program make weight predictions and weight control particularly vital to program success. These
factorsinclude the fact that the aircraft must meetedifg requirements of at least fourfdifentservices, must adhere to strict
cost/affordabilityconstraints, and in one version moset demanding ShoraKeoff/\ertical Landing (SDVL) requirements.
Theimpact of these factors on weight analysis and control methods will be described from a Chief Enggmepective, begin
ning with a few historical observations and ending with recommendations and challenges to the weight engineering community
Author (AIAA)
Aircraft Design; Wight Analysis; Acraft Performance; SDVL Aircraft

19980048250
Considerations in developing easonability checks and peliminary estimating methods
Scott, Paul W McDonnell Douglas Corp., USA; May 1997; In English
Report No.(s): SWE Paper 2381; Copyright)Ail: Aeroplus Dispatch

RapidEstimation Methods (REMs) are proposed as a way to resolve the conflict between achieving reasonabléaccuracy
advancediesign weight engineering and the obligation of meetitngh& schedule. REMs must satisfy several criteria: they must
be simple and fast, provide reasonable accuyracyrporate the major parameters that influence weight, and, where pdssible,
intuitively logical. The validity of the approach proposed here is demonstrated for several case studies, includingvaismiage
areaestimation/checking, moment of inertia estimation/checking, and aircraft empty weight estimation/checking.
AlAA
Aircraft Performance; Moments of Inertia; Fuselages; Pitching Moments

19980048251
The K-MAX Helicopter - A unique lifting efficiency
Haliscak, Geage W, Kaman Aerospace Corp., USA; May 1997; In English
Report No.(s): SWE Paper 2373; Copyright)Ail: Aeroplus Dispatch

The Kaman K-1200 (K-MAX) Helicopter was certified in August 1994. It is the oA Eertified aircraft designed, built,
testedand operated for the continuous repetitive external load mission. It is a single-seat, single engine and transmission, compos
ite dual-rotor aircraft. Thaircraft design is optimized around the pilot and the external load attaching point (the hook). The cockpit
andairframe are configured for maximum udevertical reference flying (directly viewing the load from the cockpit) and-mini
mizing pilot workload. The hook, supporting structure, and dynamic compohawtsbeen tested to withstand dadlgntinuous,
repetitivemaximum load lifting throughout the life of the airframe. Operations performed to date include: logging, firefighting,
seismic exploration, construction, agricultural, resupply via external load, andestogrescue The heaviest usage is logging
followed by construction and firefighting. Aircraft have been operating in the U.S., Canada, Japan, Switzerland, Giechany
tensteinand Bolivia in commercial applications, and at sea for the U.S..NéreyK-MAX Helicopter is demonstrating a unique
lifting efficiency in the commercial and military utility helicopter markets.
Author (AIAA)
Helicopter Design; Cockpits; Airframes; Anaft Pilots; Lift

19980048253
The U.S. Coast Guard HH-65A helicopter
Schlatter Richard H., Jr USCG, USA; May 1997; In English
Report No.(s): SWE Paper 2371; Copyright)vAil: Aeroplus Dispatch
The U.S. Coast Guard maintains and operates a fleet of 95 HHB&4phin) Short Range Recovery (SRR) helicopters. The
fleet is primarily used for Search and Rescue (SAR), law enforcement and pollution response. The HH-65A fleet flies over 49,000
hoursannually and will attain 500,000 flight hoursSeptember 1997. This paper covers the evolution of the HH-65A, paying
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particular attention to weight growth. The paper first reviews the operational requirements that defined the procurement of the
aircraft. Then it examines what modificationgexfted weight both during development and sidekvery The paper closes with

alook at proposed future development arfdrés to mitigate the weight growth problem in the HH-65A.

Author (AIAA)

Helicopter Design; Coastal &ter; Structural Wight

19980048380NASA Ames Research Centéoffett Field, CA USA
Developmentof Advanced Methods of Structural and Tajectory Analysis for Transport Air craft Final Report 1 Oct. 1995
- 28 Feb. 1998
Ardema,Mark D., Santa Clara UnivUSA; Windhorst, Robert, Santa Clara UnidSA; Phillips, James, NASA Ames Research
Center,USA; Mar 1998; 20p; In English
Contract(s)/Grant(s): NCC2-5167TRP 522-41-42
Report No.(s): NASA/CR-1998-207770; NAS 1.26:207770; A-98-09997; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

This paper develops a near-optimal guidance law for generating minimum fuel, time, or cost fixed-range trajectories for
supersonic transport aircraft. The approach uses a choice of new state variables along with singular perturbation techniques tc
time-scaledecouple the dynamic equatianso multiple equations of single order (second order for the fast dynamics). Applica
tion of the maximum principle to each of the decoupled equations, as opposed to application to the original coupled equations,
avoidsthe two point boundary value problem and transforms the problem from one of a functional optimization to one of multiple
functionoptimizations. It is shown that such an approach produces well known ghexfaftmance results such as minimizing
the Brequet factor for minimum fuel consumption and the gnetimb path. Furthermor¢he new state variables produce a-con
sistent calculation of flight path angle along the trajectory, eliminating one of the deficiencies in the traditional energy state
approximationln addition, jumps in the ergy climb path are smoothed out by integration of the original dynamic equations
constantoad factorNumerical results performed for a supersonic transport design show that a pushover dive followed by a pull
outat nominal load factors are fiafent maneuvers to smooth the jump.
Author
Supersonidransports; Optimization; Aaraft Performance; Perturbation;r&jectory Analysis; Cost Effectiveness; Fuel €on
sumption

19980048691
Systemsengineering for commecial aircraft
Jackson, Scott, Douglas Aircraft Co., USA; 1997; In English; ISBN 0-291-39846-4; Copynglilt; Xeroplus Dispatch

Thisbook provides thanformation to apply the systems engineering process to the design of new aircraft, derivative aircraft,
and to change-based designs. It explains the principles of systems engineering in understandable terms but does not attempt t
educatehe reader in the details of the process. The book incorporates the latest thinkingA# émel BAA to utilize systems
engineeringn the aircraft certification process.
AlAA
Commecial Aircraft; Systems Engineering; Amaft Performance

19980048847
Active control of aircraft cabin noise using collocated structural actuators and sensors
Grewal,A., National Research Council of Canada, Ottawa, Canada; Nitzschatienal Research Council of Cana@étawa;
Zimick, D. G., National Research Council of Canada, Ottawa; Leigh, B., De Havilland, Inc., Canada; Journal of Aircraft;
1998; ISSN 0021-8669;0lume 35, no. 2, pp. 324-331; In English; Copyrightais Aeroplus Dispatch

This paper describes preliminary laboratory experiments conducted on a turboprop aircraft fuselage to reducerpropeller
ducedtonal cabin noise and vibration. Piezoelectric elements were grouped to construct a long one-dimensional array of actuators
bondedto the fuselage in the main sound transmission path at the propeller footprint. Strain gauges and accelerometers were usec
asalternative sensor devices and were distributed along the actuator in a collocated arrangement. The array of actuators and ser
sorswas designed to work in unison, generating a smart closed-loop array of control elements that possess wave-number filtering
propertiedor the less critical acoustic modes of the cabin. The control system was tested in the laboratory using a simplified pro
pellerpressure loading distribution. Promising results were obtained, as the closed-loop control system pravecbralbisn
ally stable and capable of significantly attenuating the fuselage vibration in the transmission path at the critical blade passage
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frequenciesMoreover althoughonly one array of control elements was used, interior noise reduction was also observed during
thetests, proving the merit of the concept.

Author (AIAA)

Active Contol; Noise Reduction; Adraft Compartments;drboprop Aircraft; ibration Damping; Aicraft Noise

19980048849
Automated Form F for the F-16
Smoot, Harold R., Lockheed Martiradtical Aircraft Systems, USA; May 1997; In English
Report No.(s): SWE Paper 2366; CopyrightvAil: Aeroplus Dispatch

With the evolution of the F-16 ¥épon System, weight and balance technicians face the increasingly complex task of generat
ing Flight Clearance Forms (Form Fs) for the F-1&thwime, the limiting weight and balance factors have become more complex.
Many errors in interpreting the weight andnterof-gravity results have occurred. The production of additional F-16 Block types
increaseshe number of weight limits, in-flight limits, tire limitepse wheel steering limits, and fuel capacities. Multiple limits
makeidentifying unsafe aircraft even more critiche purpose of this paper is to describe a software program, Automated Form
F (AFF), which uses data from F-16 weight and balance technical orders to automate the generation of Form Fs. AFF uses aircraft
effectivity data to determine the aircraft Block and calculate the forward and aft limitsletermine fuel tank capacities. It calcu
latesall centerof-gravity limits, in-flight limits, and fuel weights and moments. AFF also calculates most forward and most aft
conditions.Out-of-limit conditions are displayed in red. This paper provides a history of the development @é AGFFent capa
bilities, and a discussion of future development. AFF is currently used throughout the world by the USA Air Force, Air Force
Reservesand Air National Guard.
Author (AIAA)
F-16 Aircraft; Weapon Systems; Structurakiyht; Center of Gravity; Agraft Safety; Nose Wheels

19980048851
An approach to weight strategy in conceptual and mliminary design phases
Liu, Julian C. H., DaimleBenz Aerospace Airbus GmbH, Germany; May 1997; In English
Report No.(s): SWE Paper 2385; Copyright;vail: Aeroplus Dispatch

This paper gives a general overview of the interrelations between the weights predicted by the weight engineers and the strate
gic parameters considered by the management in the conceptual and preliminary design@haststh& end of the prelimi
nary design phase, at the latest when the contracts with the launching customers are to be signed, the strategic parameters mu
havebeen fixed and the final policy decisions should have been made. So, the weights and parameters discussed in this paper ar
only for phases up to go-ahead. Also, a general guideline for the process of the weight strategy decisions is described. Although
it varies with diferent companies and for fifent projects, there are certain commonalities. This paper is based on strategy dis
cussiondor some Airbus Industrie new projects.
Author (AIAA)
Aircraft Design; Wight Analysis; Parameter Identification; Structura¢ight

19980048852
Advanced fuselage weight estimation for the new generation of transport airaft
Schmidt,Andreas, DaimleBenz Aerospace Airbus GmbH, Germany; Laepple, Martin, DaiBaéeiz Aerospace Airbus GmbH,
Germany;Kelm, Roland, DaimleBenz Aerospace Airbus GmbH, Germany; May 1997; In English
Report No.(s): SWE Paper 2406; Copyright)Ail: Aeroplus Dispatch

This paper details the process of the fuselage weight estimation method usedeigtits prognosis department at Daimler
BenzAerospace Airbus. Based on simple input data the software creates a numerical 3-D model of the exposed fuselage surface
The positionand size of cutouts can be defined by the program lnsére loads module the introduction of external forces and
the calculation ofinternal loads (due to mass distributions of payload, systems, and structure) are considered. Certification rules,
manufacturing procedures, material/structural fatigue, and flight/mission envelopes are talieoduntd.The structure weight
calculation is based on classical theories for strength and stability. For the inclusion of the elastic behavior of the fuselage the
structuraldeformation is calculated liie software. The software todAME-F (Fast and Advanced Mass Estimation of Fuselage)
is described with emphasis on the multidisciplinary character of the computer approach. This approch allows for fast parametric
studiesand determination of sensitivities. The development of the softwareAMIEEHF shows how weight engineering can €on
tributeto the essential reduction of aircraft developing time and costs.
Author (AIAA)
Transport Aicraft; Aircraft Design; Fuselages; #ight Analysis; Mass Distribution; Fatigue Life
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19980048860
Formulation of a comprehensive aepelastic analysis for tilt-rotor aircraft
Srinivas,Venkataraman, Maryland, Unj\College Park, USA; Chopra, Inderjit, Maryland, Un@ollege Park; Journal &fir-
craft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 280-287; In English
Contract(s)/Grant(s): DAAH04-94-G-0074; Copyright;all: Aeroplus Dispatch

A comprehensive aeroelastic analysis is developgaedict the performance, vibratory loads, and aeroelastic stability of
composite-coupleddvanced-geometry tilt-rotors. Elastic motion of the rotor blaglies), and fuselage and gimbal motion are
modeled Full wingspan and twin rotors are modeled. Fieiement modeling is used along with normal mode reduction to make
theanalysis robust andfefient. Flight conditions modeled are helicopter (hover and forward flight), conversion, and airplane
modesof operation. Predictions from this analysis for trim controls, resptyes, and aeroelastic stability correlate well with
flight test data and predictions from other established analyses.
Author (AIAA)
Aemelasticity; Tt Rotor Aircraft; Finite Element Method; Be \bration; Aerodynamic Configurations

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980042520
Short communication: Aircraft interior panels tested according to the maritime high-speed craft code
Mitusch, Philip D., Norwegian Defence Research Establishment, Norway; Fire and Materials; July-August, 1997; ISSN
0308-0501Molume 21, no. 4, pp. 187-189; In English; Copyrightaiis Issuing Activity

Thefire standard for aircraft interigranels has been compared to the corresponding marine standard with respect to smoke
emissionand heat release rate. This has been performed by testing an aircraft panel approved by theviagéideraldininistra
tion according to one dhe International Maritime @anization standards for High-Speed Craft, according to the full-scale room
fire teat, ISO 9705. The test showed that efi¢ime panel met the strict requirements of the Federitidin Administration it
did not fulfil the apparently even stricter requirements of the International Maritime Organization, The panel failed on several
accountsincluding smoke production, heat release and structural integrity
Author (EI)
Aircraft Compartments; High Speed; édaft Equipment; Aicraft Parts; Standats; Flammability; Panels; Fe Prevention

19980047454
Guidance and Flight Director development envionment for the V22 Ospey
Mihalszki, John, Boeing Helicopters, USA; Bortkiewicz, Feliks, Boeing Helicopters, USA; Kelly, Kevin, Boeing Helicopters,
USA; 1997; In English; Copyright; vail: Aeroplus Dispatch

This paper describes the three phase approach used to develepZigridance and flight director algorithm. The first phase
dealtwith an extensive analysis of the previoug%/implementation and sougthie identification of design improvements to the
original baseline. The second phase subjected the enhanced designs to various simulation environments. These included unit, pro
cedure program level, mainframe computational, and man-in-loop simulation evaluations. Through the use of these sophisticated
analyticaltools, improvements were identified and incorporated into the algorithm design. The results of these simulations are
beingused to further amend affthe tune’ the algorithms. The third phase incorporated the new or modified algorithms into the
target host advanced mission compuiéis phase included the testing of the complex algorithms in a real-time embedded envi
ronment.The use of this technique resultedaineduction of the development time needed for the implementation of these func
tions. The G&FD design objectives, the engineering environment, and the software tools used totbeharmmesses realized
in the G&FD segment of the-¥2 program are discussed.
Author (AIAA)
V-22 Aircraft; Guidance (Motion); Flight Conti; Avionics

19980047455

Real-time 1/0 subsystem of the Comanche RAH-66 signal pcessor

CalatayudRichard, Northrop Grumman Corp., USA; Deshpande, Sonal, Northrop Grumman Corphlat8ésty Mark, Nor

throp Grumman Corp., USA; Shauck, Steven, Northrop Grumman Corp., USA; Whyms, Robert, Northrop Grumman Corp.,
USA; 1997; In English; Copyright; vail: Aeroplus Dispatch
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This paper describes the architecture, features, and real-time 1/0O capability of the Comanche RAH-66 Mission Computer
Clustersignal processofhis signal processor was designed and developed by Northrop Grumman. This paper provides a brief
history of the processor architecture, as well as details afrtiggie features which provide a solution to the issue of supporting
a 21st centurylightweight, military reconnaissance helicoptarparticulay the paper describes the real-tipggformance of the
SignalProcessing Elements (SPEs) and the simultaneous I/O transfers within the supporting sterateeldfocessor Bulk
Memory.

Author (AIAA)
Real Tme Operation; Signal Rrcessing

19980047463
V-22 FLIR technology insertion - A 480 x 640 staring FLIR for the V22 aircraft
Andrew, J., Hughes Aircraft Co., USA; Redmond, Byghes Aircraft Co., USA; Eucke®., Boeing Defense & Space Group,
HelicoptersDiv., USA; Winter, P, Boeing Defense & Space Group, Helicopters DNSA; 1997; In English; Copyright)\Ail:
AeroplusDispatch

HughesAircraft Company is designing and building the midwave IR staring FLIR for the 8882 tilt rotor aircraft, with
thedeliveryof the first system scheduled for August 1996. The choice of the midwave IR band allows high performance in a very
compactsmall aperture sensarhe FLIR weighs less than 100 Ib and consists of a 12-inch-diameter by 15-inch-high turret and
an8 by 12 by 16-inch dfgimbal electronics unit. to minimize risk, the sensor makes maximum use of existing hardware designs,
particularlythe AN/AAQ-16B linearlyscanned FLIR. The focal plane arrayAFis a high-performance 480 by 640 indium anti
monide(InSb)hybrid array operating in the 3.7- to 5.0-micron spectral band. The optical system is all reflective, F/3.4 with two
FOVs,30 by 40 deg (0.7 incaperture) and 5 by 6.7 deg (13 inch aperture). The design allows for the future addition of a third,
higher,magnification FOV and an eyesafe laser range fidee of sight stabilization is accomplished by means of a two-axis
gimbal,with an image motion compensation mirror for fine control.
Author (AIAA)
V-22 Aircraft; FLIR Detectors; Aicraft Design

19980047464
Integrated targeting on the EOC Comanche
Capron, G. F Boeing Rotorcraft, USA; 1997; In English; Copyrightiall: Aeroplus Dispatch

This paper provides an overview of tearly Operational Capability (EOC) Comanche Mission Equipment Package (MEP)
TargetAcquisition System functional capabilities asttbws how these capabilities blend in the integrated Operational Flight Pro
gram(OFP) software tprovide automated sensor control, crew situation awareness, and digital message management. The pro
cesf designing, allocating, and subdividing the capabilities/requirements between the software configuration items is discussed.
It is shown howthe software integration process uses the design, captured in the lower level requirements documents and the inter
facecontrol documents, to integrate and test the software operation at the OFP level.
Author (AIAA)
Military Helicopters; Avionics; Systems Integration; Softwdbevelopmentobls

19980047466
Direct Wice Input for control of an avionics management system
Swail, Carl, NRC of Canada, Ottawa, Canada; Kobierski, Robert, Canadian Marconi Co., Canada; 1997; In English; Copyright;
Avail: Aeroplus Dispatch

This paper deals with the application of speech recognition in the helicopter cockpit environment. @ietbput (DVI)
avionics command systems, when employed properly, can reduce operator workload, enhance safety and improve situational
awareness. A speaker-dependent connected speech recognition system has been developed at the National Research Coun
(NRC) and, in cooperation with the Canadian Marconi Compiatggrated into anvionics Management System (AMS). An
operatolinterface was designed to allow manipulation of the communications functionsAifihand was installed in the NRC
Bell 412 helicopterThe system was evaluated during actual flight conditions by NRC and Canadian Forcesgiiaisefarios
included the use of a ground controller passing radio frequencies to the evaluation pilot who, while flying standard circuits,
changedRFs using the AMS either manually or by voice. The utility of DVI was also examined during a simulated operational
mission. The average recognition accuratthe system for pilots with a small amount of training on the use of DVI was 94.9
percent.
Author (AIAA)
Avionics; Management Systems; Speech Recognition; Cockpits; Helicopters
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19980047467
Electronic kneeboard development for aviation use
Spura, Thomas M., Lockheed Martin Federal Systems, USA; 1997; In English; CopyvaihtA&roplus Dispatch

We have been studying methods for taking electronic data into the cockpit in lieu of using conventional paper products. Com
puterprocessing has become powerful enough to allow the elimination of paper in the cockpit, while providing easier access to
anydata the aviatomay need. \& developed a prototype kneeboard-type device for data access using a palm top computer with
touchscreen interfacing. This unit is called theig&or’s Associate and isitially targeted to military helicopter aviators, with
growthto assist all forms of aviation, including fixed wing, crew chief and even maintenance functions. The development process
hasprovided a wealth of design considerations that were solved using modeldtanppilots, and adaptations to existing prod
ucts.This paper describes the development cyclecanderns that evolved during the R&D process. It outlines the development
processmaodifications made to improve the product, and lessons learned during development.
Author (AIAA)
Cockpits; Airborne/Spaceborne Computers; Pilot Support Systems; Pilot Performance

19980047468
ANVIS HUD helmet mounted display (day/night)
Waage, Robert N.,racor Aerospace, USA; 1997; In English; Copyrightaik Aeroplus Dispatch

A dangerous situation is created when the pilot looks inside the cockpit for instrument information when flying combat and
low altitude missions. While looking at instruments, a pilot cannot be performing situation analysis; yet, not looking at instruments
runssuch risks as flying into the ground, particularly in low visibility conditions oeiatively featureless terrain, where visual
cuesfor altitude and attitude are inadequate or deceptive. The \ W BH/AHMD (Helmet Mounted Display) solves this problem
for night flight for both helicopters and fixed wing aircraft which must operate in a 'nap of the Earth’ flight regime. The display
unit mounts on the ANMS-6 night vision goggles and provides symbology overlaid on thegpdatSide view; cockpit instru
mentinformation is thus provided through the goggles. An optional raster/stigkEace now available for both the day and night
HMD variants of the AN/AVS-7 enables the display of television-like video from sensors, such as forward-looking IR, while
retainingthe advantages of cursive (stroke) symbology when that is most appropriate. The IR video supplements the night vision
gogglecapability extending the head out of cockpit’ usefulness into additional light levels and atmospheric conditions.
Author (AIAA)
Helmet Mounted Displays; Cockpits

19980047469
Development of the AN/APQ-174D Multi-Mode Radar for the Air Force C\A22
TeepleJames R., USAFSpecial Operations Command, USA; Kagavid, Raytheon Tl Systems, Inc., USA; 1997; In English;
Copyright;Avail: Aeroplus Dispatch

The AN/APQ-174 Multi-Mode Radar (MMR) provides safe, low-level flight down to a 100-ft set clearance at night, in
adversewneather andéh high-threat environments for a variety of aircraft. The radar enables an aircraft to perform special opera
tions,including combat search and rescue missions, which involve penetrating hostile enemy territocpwardgrdarkness
andadverse weather to deliver (or retrieve) special operations teams or rescue downed airmen and return the@ewesafety
newmodes have been added, such as weather detdsenn interrogation, and low power/low velogcitfich will provide
terrain-followingcapability down to 5 knots. This paper provides a brief description of the MMR and describes in detail the new
modesand other improvements in processing capability and size/weight/power reductions being developed f@2tAdICV
APQ-174D MMR. An operational view of the benefits to the future pilots of theZié also provided.
Author (AIAA)
V-22 Aircraft; Airborne Radar

19980047718
Remote Bold Eagle - Cockpit contol of unmanned aerial vehicles
Barton,Vance L., Bell Helicopteréxtron, Inc., USA; HolleyC. D., Bell Helicopter &xtron, Inc., USA; 1997; In English; Copy
right; Avail: Aeroplus Dispatch

This paper focuses on the technology required to perform the advanced mission concept of a 'Scout for a Scout’, wherein
the scout aircraft (a modified OH-58D) uses and controls the unmanned aerial vehicle (UAV) (in this case Bell’s Tiltrotor
UnmannedSystem, the Eagle Eye) to expand the capabilities of the traditional scout mission. The capabilities that have-been inves
tigatedinclude the cockpit controls and displays required to remotely contrblAtérom the OH-58D for such entities as navi
gation,mine detectionremote lasing, unique weapons, data collection, agéttdetection. The man-machine interface (MMI),
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includingalternative technologies and approaches, for controlling theud#khg man-in-the-loop simulation as the primary eval
uationtool is described.

Author (AIAA)

Cockpits; Remotely Pilotecekicles; Man Machine Systems; Computerized Simulation; Command andlContr

19980047719
BellBoeing 609 commaerial tiltr otor cockpit display design
Fischer,Douglas S., Boeing Rotorcraft Defense and Space Group, USA; Riatigrd W, Boeing Rotorcraft Defense and Space
Group,USA; 1997; In English; Copyright;\vail: Aeroplus Dispatch

Givensize, weight, and cost constraints for the 609, the baseline designs of the BellBoeing 609 (609) cockpit displays relied
uponthe efective applicatiorof human performance theory and redundancy management. Three active matrix liquid crystal dis
plays (AMLCD) were integrated into the cockpit to present the Primary Flight Display (PFD) and Engine Instrument Cockpit
Alerting System (EICAS) parameters. Numerous display prototypes were developed and evaluated in ternefexftiheress
in displaying critical tiltrotor information. The selection and display of flight parameters for the PFDs and the EICAS were based
on both criticality and the frequency in which displays were acces&ddcéttification requirements specified necessary design
regulations to satisfy situational awareness and redundancy issues. Due to the unique characteristics of tiltrotor aircraft, the base
line displays provide a new level of pilot performance requirements, while maintaining consistent cockpit display principles and
requirements.
Author (AIAA)
Tilt Rotor Aircraft; Cockpits; Display Devices; Liquid Crystals

19980047721
Comanche contpls and displays - Curent configuration and planned advancements
Nerius, Kenneth J., Harris Corp., USA; 1997; In English; CopyrigiajlAAeroplus Dispatch

TheU.S. Armys Comanche RAH-66A Scout/Attack Helicopter has just completed a five year demonstration/validation pro
gramthat developed a modular controls and displays (C&D) subsystem. The C&D subsystem consists of SEM-E modules that
residewithin centralized mission computeiidCs) and an all glass crew station. The modular architecture allows easy modifica
tionsto the hardware ambftware without major system impacts. The current crew station interfaces consist of two primary dis
play elements - a color 640 x 480 pixel group Active Matrix Liquid Crystal Multi-Function Display (MFD) and a monochromatic
1280 x 480 pixel MFD. The two MFDs are mounted side by side in the crew station, providing a maximum display surface within
a limited FOV Data transmitted to the video displays include artificial flight instruments, digital moving maps for navigation and
threat avoidance, and high resolution FLIR images for manual threat targeting. Two MultiPurpose Displays (MPDs) with
embeddedjraphics generators augment the MFDs. The MPDs provide continuous situational data on weapons status; radio selec
tion, and system health.
Author (AIAA)
Military Helicopters; Helicopter Contl; Display Devices

19980047722
Advanced system and technology integration - The SuperCockpit
Holley, C. D., Bell Helicopter &xtron, Inc., USA; 1997; In English; Copyrightydil: Aeroplus Dispatch

In early 1996, BelHelicopter Extron, Incorporated, expanded a research program, which focused on advanced cockpit and
weapongechnology for the future battlefield, to additionally include advanced software and avionics technology for the develop
mentand production environments. The cockpit development portion of the program is the focus of thisheef8iTI Super
Cockpit supports future digital battlefield operations via an advanced technology mission equipment package (MEP, which
includeshardware and software) integrated at the human-machine level by the cockpit design. The cockpit represents one of the
world’s most capable and integrated attack helicopter crewstations, incorporating the latest techniques in 'glass cockpit’ design.
Thesetechniqgues include mission-oriented applications of automation, ensuring that the right information is available to the crew
at the right time, improved geometric accommodation, and usability testing to reduce crew workload and enhance situational
awarenesand mission ééctiveness. Results of a recent evaluation are presented along with design modifications currently being
implemented.
Author (AIAA)
Systems Integration; Cockpits; Atrtificial Intelligence; Decision Making; Cognition
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19980047727
Rotorcraft Pilot’ s Associate
Johnsonpale, U.S. ArmyAviation Applied echnologyDirectorate, USA; 1997; In English; Copyrightyail: Aeroplus Dis
patch

The Rotorcraft Pilos Associate (R®) is an application of Al and advanced computing technologiesstate a cognitive
decision aiding system (CDAS) for future combat helicopter pilots. RPA will understand and use information gathered from
remotesensors, teammates, andanic mission equipment to develop plans that facilitate the achievement of mission objectives
for individual platforms andeams of aircraft. This paper discusses the end-to-eAd&fFhitive decision aiding process. It high
lights the associate qualities created by the interaction of the task network architecture (TNA) and crew intent estimation (CIE).
In addition, it discusses how RRises relevant battlefield information to aid the mission execution process. The paper specifies
the methods by which the cockpit information manager (CIM) prevents information overload by determining what, when, and
whereplans and data are displayed based on individual crew preferences and mission context. It identifies the primary technical
challengesnd closes with an update of program status.
Author (AIAA)
Pilot Support Systems; A&naft Pilots; Pilot Performance; Artificial Intelligence; Cognition

19980047729
Transition of Rotorcraft Pilot’ s Associate cognitive decision aiding to tactical pduction rotorcraft
Glickstein,Ira S., Lockheed Martin Feder@ystems, USA; Ives, Sherry A., Lockheed Martin Federal Systems, USA; Stopper
BernieA., Lockheed Martin Federal Systems, USA; 1997; In English; Copyrigfai):Aeroplus Dispatch

The cognitive decision aiding (CDA) functionality of the Rotorcraft Pilot's Associate (RPA) project has been transitioned
from the lage and heavy simulation laboratory processor to a flyable processor suitable for a tactical hSiofiyptae devel
opedon a powerful Silicon Graphics multiprocessor thatghs 800 Ib and takes up 40 cu ft is now running on our Rew-T
SymmetricMultiProcessor (RSMP) that weighs only 70 Ib and takes up less than 2 cu ft. The rugged VME version has passed
environmentatesting ands available for RR flight demonstration, scheduled for early 1998ARBftware was developed in
the C++ language. Use of commercidttble-shelf (COTShardware and software assures thESMP performance will con
tinueto increase at the high rates typical of the commercial UNIX workstation and PC markets. Our succes$oirt tlasei
strateghe potential advantages of ruggedized COTS hardware, COTS operating systems, and commercial software development
languages.
Author (AIAA)
Pilot Support Systems; Cognition; Pilot Performance; Sofvangineering

19980047733
AHS Avionics and Crew Systems &chnical Specialists’ Meeting, Philadelphia, R, Sept. 23-25, 1997, Prceedings
1997; In English; Copyright; Vail: Aeroplus Dispatch

The present volume on avionics and crew systems sensors and software comtkgiind displays, communication and
navigation,and architecture and processors. Attention is given to staring FLIR for2BeaWcraft, systems and software in €on
currentengineering, the transition of Rotorcraft P#ofissociate cognitive decision aiding to tactical production rotorcraft, and
directvoice input for control of an avionics management system. Other topics addressed include current configurations and future
advancesn Comanche controlnd displays, 609 cockpit display design, recent developments in aircraft intercommunications
systemsand avionics integration for the Kiowaa¥ior.
AlAA
Confeences; Aionics

19980047759
A new generation video Automatic arget Tracker
Westling, Edward M., Northrop Grumman ESSD, USA; Logan, Dale R., Northrop Grumman ESSD, USA; 1997; In English;
Copyright;Avail: Aeroplus Dispatch
The RAH-66 Comanche Automatiaiyet Tracker (A T) provides state-of-the-art video tracking through a robust arehitec
ture suited for growth and change. The hardware and software are based upon a kernel design that integrates with various IR anc
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TV sensors, military and commercial buses, and platform vehicles. Through modern design principles, the architecture endorses
bothplanned and unplanned product improvements, adaptations to varying roles, and greater feishi@mess.

Author (AIAA)

Video Signals

19980047760
Kiowa Warrior Contr ol and Display System development for dsk Force XXI
Fitzgerald, Frank, U.S. Army, Kiowa Warrior Program Office, USA; Kawa, Mike, Bell Helicopter Textron, Inc., USA; Riter,
Josephs., Honeywell Defensevlonics Systems, USA; 1997; In English; Copyrightai Aeroplus Dispatch

This paper describes the Kiowaawior Helicopter Control and Display System (CDS) Honeywell developed for use in the
TaskForce XXI AdvancedVarfighting Experiment (TFXXI WE). The TFXXI ANVE is staged to demonstrate the capabilities
of battlefield digitization. The Kiowa @'rior will be used in the experiment as part of an aviation brigade. Digitization funetional
ity will be required on the Kiowa ¥¥rior, but supplying this capability in an add-on manner via Applique will not be feakible
to the real-time constraints of the system and the requirement to keegethiaterface consistent with current tactics, techniques,
andprocedures. Since the embedded processing capability was deemed adequate, and distal map and Improved Data Modem cap:
bility will be resident in the current CDS, the Kiowa Warrior Program office opted to have Honeywell provide the digitization
functionalitywithin the Kiowa Vérrior CDS as apposed to adding the Applique.
Author (AIAA)
Helicopter Contol; Display Devices; Military Helicopters

19980047761
High leveraged insertion into Comanche of integrated avionics technology developed under the F-22 program demon-
strates multiservice applicability
Nodes, T. A., TRW, Inc., Avionics Systems Div., USA; Campbell, M. E., TRW, Inc., Avionics Systems Div., USA; 1997; In
English; Copyright; Avail: Aeroplus Dispatch

This paper describes Comanche integrated communication architecture and its implementation of the diverse Comanche
requirementsThe selected approach for the Comanche communication subsystenmuse of the Integrated Communications,
Navigation,IFF Architecture, ICNIA, technology which is under manufacturing development under the F-22 prograne after
successful demonstration of the architecture in the ICNIA Advanced Development Model (ADM) and YF-2D¥m/28l
technology programs. The ICNIA architecture utiliesnmon modules and software to implement a range of radio functions
with core set of hardware. In many cases new radio functions and networking (such as digital battlefield) can be implemented as
a software update without changes in hardware, and hardware when reqanidddsas module inserts into integrated avionics
racks.The addition of the growth functions LINK 16, LINK 16 to VMF translation and Con§antce to the Comanche EOC
architectures also discussed.
Author (AIAA)
F-22 Aircraft; Avionics; Vapon Systems

19980048185
Solving the problem of the optimal autonomous estimation of the stochastic state vector of anaaft navigation system
O reshenii zadachi optimal’noj avtonomnoj otsenki stokhasticheskogo vektora sostoyaniya navigatsionnoj sistemy samoleta
Sokoloy S. \, Rostovskoe ¥sshee Wennoe Komandno-Inzhenernoe Uchilishche RaketnyskyYRussia; PogorelpV. A.,
Rostovskoa/ysshee ¥ennoe Komandno-Inzhenernoe Uchilishche Raketngi$skYRussia; Sokolg. \, Russian Federation;
PogorelovyV. A.; Aviatsionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp. 22-28; In Russian; Copyrigdat; AeroplusDis-
patch

The problem of estimating the state vector of an aircraft navigation system is solved for general assumptions about the drifts
of a hydrostabilized platform carrying accelerometers and orthogonal velocimeters and about the statistical properties of instru
ment errors. The validity of the approach proposed here is demonstrated by a numerical simulation. The maximum errors of the
estimate®f the state vector components are 17 percent for the vertical velocity component, 2.45 percent for the orientation angles,
and1.25 percent for the angular velocity projections.
AlAA
Aircraft Instruments; Autonomous Navigation; Optimal CohtBtochastic Rucesses; Stateevtors
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07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980044971
Transient characteristics induced by heat addition in SCRAMJET engine
Kim, J., Dep. of Aeronautics and Astronautics; Namba, M.; Memoirs of the Faculty of Engin&gnisu University; June,
1997;ISSN 0023-6160; Mume 57, no. 2, pp. 89-106; In English; Copyrightaik Issuing Activity

The paper presents numerical solutions of the two-dimensional Euler and-Stskes equations for supersonic unsteady
flows in a convegent-divegent duct with heat addition. TheW Leer FVS (flux vector splitting) method in generalized ceordi
natesis employed in order to calculate inviscid strong shock waaased by thermal choking. While FDS (fluxfeiifence split
ting) method with TVD scheme is used fascous calculations. Discussions are made on transient characteristics, start and unstart
phenomenanduced by thermal choking, limit of equivalence ratio to avoid thermal choking and visfamis.ef
El
Heat Engines; Supersonic Combustion Ramjet Engines; Supersonic Flow; Shock Waves; Temperature Effects; Numerical
Analysis

19980047633
Experiments on cruise propulsion with a hydrogen scramjet
Stalker, R. J., Queensland, Univ., Australia; Paull, A., Queensland, Univ., Australia; Aeronautical Journal; Jan. 1998; ISSN
0001-9240Molume 102,, no. 1Q1 pp. 37-43; In English
Contract(s)/Grant(s): NAGV874; Copyright; Aail: Aeroplus Dispatch

Measurementsf drag have been made in a shock tunnel on a simple integrated vehicle-engine combination for hypersonic
cruisewith hydrogen scramjet propulsion. Ttest flow Mach number was 6.4, and the velocity was 2.45 km/s. Zero drag, which
is the necessary condition for cruiseas achieved as the equivalence ratio approached one. It was found that an analysis using
establishederodynamic concepts was adequate for predicting drag in the case of nho combustion. When combustion occurred,
resultsof direct connect experiments provided a qualitative guide to the measured levels of drag and indicated that thrust nozzle
combustionwas taking place. A heuristic analysis is used to point to the imporfect #fis may have on propulsive lift.
Author (AIAA)
Supersonic Combustion Ramjet Engines; Cruising Flight; Drag Measeint; Shockuhnels

19980047801
Optimum engine control
AeroSpace; Feb. 1998; ISSN 0949-7064, no. 1, pp. 26-28; In English; Copynght;Aeroplus Dispatch

A fully digital control with the associated flight safety software has been developed for the Eurafigiigtengine. It
providesoptimum engine performance characteristics wiiisuring good fuel econoimiyigh reliability and minimum workload
for the pilot. It radically reduces maintenance requirements and keeps the engine operating safely evérdasider adndi
tions. It integrates smoothly with the Eurofighteflight control and avionics systems.
AlAA
Engine Contol; Electronic Contpl; Softwae Developmentdbls

19980048036
Studies into hail ingestion of turbofan engines using aotating fan and spinner assembly
Pan,H., Loughborough Univof Technology UK; RenderP M., Loughborough Univof Technology UK; Aeronautical Journal;
Jan.1998; ISSN 0001-9240;0lume 102,, no. 1Al pp. 45-51; In English; CopyrightyAil: Aeroplus Dispatch

Simulated hailstones were made to impact on the rotating spinner and fan assembly of a Williams FJ44 engine. The mass
distributionof ice behind the fan was determined by use of a suction tube technique. Suction was added to ensure that the tube
did not afect the flow through the fan assembihe strong air flow behind the fan meant that the ice caught by the tube melted
andevaporated. Thisade it dificult to accurately determine the mass distribution of ice. As a result, the simulated hailstones
weremade from a watesalt solution so that the weight of salt residue could be measured after the water had evaporated, and hence
the amount of ice caught was determined. A parametric study into the hail ingestion characteristics of the farvesseamntibygl
out. The parameters studied included the radial position of the irppatt the rotational speed of the fan, and the position of
the splitter between the core engine and bypass duct. The results showed that the impact position hadecthtajdhefoverall
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ice distribution, which was determined by the combination of blade geometry at the impact point and the rotational speed. The
splitter position was shown to have a significaféeetfon the amount of ice passing into the bypass duct.

Author (AIAA)

Turbofan Engines; Ingestion (Engines); Hail; Fan Blades; Mass Distribution; Rotor Speed

19980048038
Variable cycle jet engines for a Mach 2.7 supersonic civil transport
Aleid, L., Cranfield Univ, UK; Pilidis, P, Cranfield Univ, UK; Aeronautical Journal; Jan. 1998; ISSN 0001-9240ive 102,,
no. 1011, pp. 31-36; In English; CopyrightyAil: Aeroplus Dispatch

Theaim of the present work is to compare thilééerent variable cycle jet engine concepts for futuresS$tese engines
are: the turbofan-turbojet, the mid-tandem fan engine, and the double bypass engine. The comparison is carried out on the basi:
of uninstalled and installed performance, handling and sizing issues. This preliminary analysis compares SFC, size, variable
geometryand cycle changes feach engine. The installed performance was estimated by calculating the air friction, and the pre
entryand the afterbody drags, together with the wave drag due to the shock waves. A sizing calculation was carried out for the
whole nacelle. The uninstalleahd installed fuel bill, for two standard missions, is also estimated. These preliminary results indi
catethat the turbofan-turbojet and the mid-tandem fan engines are quite similar in terms of general sUitabitiig-tandem
fan appears to be an attractive proposifi@m the point of view of sizing, but this comes with a small penalty in fuel consumption.
The present double bypass engine was found to be the least attractive for the application, althodgretiheedifire small.
Author (AIAA)
Transport Aicraft; Civil Aviation; Bypass Ratio; rbofan Engines; 0rbojet Engines; Supersonicahsports

19980048047
Power is contol
DonaldsonPeter; Helicopter \&fld; Feb. 1998; ISSN 0262-0448MNme 17, no. 1, pp. 15-17; In English; Copyrightaik Aer-
oplusDispatch

Full Authority Digital Engine Control (FADEC) is now commonly used on new helicopter types as a new generation of
cheapeand more capable systems egas: The main components of AIFEC are a digital electronic control unit (ESU), a hydro
dynamicmetering assembly (HMA), which includes the fuel pump and metering section, and the wiring harnesses that connect
the ECU and the HMA to sensors on the engine and airframe. A new generathddEE §; currently under development, can
easilybe adapted to match the specific requirements of a broad range of turbojet engines.
AIAA
Numerical Contol; Engine Contol; Helicopter Engines

19980048172
A method for determining losses in a channel due to a change in longitudinal wall curvatirMetod opredeleniya potéer
v kanale, vyzvannykh izmeneniem prodol’'noj krivizny stenki
Bogomolov,E. N.,RGATA, Russia; Khodak, E. A., RGA, Russia; Aiatsionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp.
88-93;In Russian; Copyright; vail: Aeroplus Dispatch
A method is proposed for calculating the heighseparation zones formed as a result of changes in channel wall curvature.
Theassociated losses in the channel are determined by using a model of a sudden expansion of a honunifoemneffuts
of calculations are compared with experimental data.
AIAA
Aircraft Engines; Combustion Chambers; Nonuniform Flow; Channel Flow; Duct GeometrgyHdissipation

19980048175
A study of heat transfer from the cylindrical surfacesof the spacer rings inside the disk/drum otor of a gas turbine engine
Issledovanieteplootdachi tsilindricheskikh poverkhnostej prostavochnykh kolets v polosti diskobarabannogo rotora GTD
Salov, N. N., Sevastopol'skij Gosudarstvennyj Tekhnicheskij Univ., Ukraine; Kalinin, S. A., Sevastopol'skij Gosudarstvennyj
Tekhnicheskij Univ., Ukraine; Tverskaya, S. E., Sevastopol'skij Gosudarstvennyj Tekhnicheskij Univ., Ukraine; Vovk, A. I.,
ZMKB 'Progress’, Ukraine; Watsionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp. 75-78; In Russian; Copyriggit; Aer-
oplusDispatch

The effect of heat transfer from the spacer rings inside the disk/drum rotor of a gas turbine engine with axial coolant flow
was investigated experimentally for the case of heat transfer between the steel disks and the spacer rings. It is shown that hez
transferincreases with the flow rate of the hot coolant exiting the rotor cévisyalso found that heat transfeosm the cylindrical
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surfaces in a rotating cavity with axial coolant flow in the case of a thermally insulated disk equals 0.9-0.5 of the heat transfer
coefficienton the cylindrical surfaces in the case where a thermally insulated disk has been replaced by a steel disk.

AlAA

Gas Trbine Engines; Aeddynamic Heat fnsfer; Rotor Aesdynamics; Spacers; Engine Parts; Engine Coolants

19980048176
Micr owave emission mechanisms of jet exhaust voprosu o mekhanizmakh SVCH-izluchenij reaktivhogo vykhlopa
PotapovG. P, Kazanskij Gosudarstvennygkhnicheskij UnivKazanskij Aviatsionnyj Inst., Russia;Aatsionnaya &khnika;
1997;ISSN 0579-2975, no. 3, pp. 71-74; In Russian; CopyrigiajlAAeroplus Dispatch

A physical model is proposed for the microwave emission of the jet exhaust. The parameters of the microwave emission of
the jet exhaust are estimated, and the estimates are found to be consistent with experimental data. It is noted that the microwav
emission of the exhaust is modulated by low-frequency fluctuations assowititéde working cycle and secondary processes
in the engine.
AIAA
Aircraft Engines; Jet Exhaust; Miowave Emission; Exhaust Gases

19980048177
Control law synthesis for the phase synclnization of propfan propellers using Pontryagins maximum principle Sintez
zakonovupravleniya protsessom sinkhrofazirovaniya vintov TVVD s pomoshch’yu printsipa maksimuma L. S. Pontryagina
Kabal'nov, Yu. S., Ufimskij Gosudarstvennyj#atsionnyj ekhnicheskij Uniy;, Russia; Kuznetsov. V., Ufimskij Gosudarst
vennyjAviatsionnyj ekhnicheskij Uniy, Russia; Aiatsionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp. 64-70; In Russian;
Copyright;Avail: Aeroplus Dispatch

A method igproposed for the synthesis of relay control laws optimized for the minimum time of response. The method is based
onthe decomposition of the initial multivariable plant into independent single-input controlled subsystems. The pritidem of
synthesiof relay control laws is solved for each individual subsystem.
AIAA
Aircraft Engines; Popeller Fans; Pontryagin Principle; Bpeller Efficiency; e Optimal Conwl; Control Systems Design

19980048178
Increasing the efficiency of the turbostarters of aircraft gas turbine engines using intermittent combustiofPovyshenie
ehffektivnostiturbostarterov aviatsionnykh GTD pri periodicheskom sgoranii
Mikhal'tsev, V. E., Moskovskij Gosudarstvennyj Tekhnicheskij Univ., Russia; Molyakov, V. D., Moskovskij Gosudarstvenny;j
Tekhnicheskij Univ., Russia; Potapova, I. A., Moskovskij Gosudarstvennyj Tekhnicheskij Univ., Russia; Aviatsionnaya Tekh-
nika; 1997; ISSN 0579-2975, no. 3, pp. 48-55; In Russian; Copyrighi]:Aeroplus Dispatch

The efficiency of gas turbine engines with two-valve, single-valve, and valveless combustion chambers is examined. The
advantagesf gas turbine engines with single-valve combustion chambers and combustion chambers with combined valves are
demonstratedResults of experimental/analytical studies are presented in which an intermittent combustion cycle was used in tur
bostartersvith two-valve and single-valve combustion chambers in an attempt to increadectbeayfof the starting process.
AlAA
GasTurbine Engines; Engine Starters; Aiaft Engines; Combustion Efficiency; Fuell¥es; Combustion Chambers

19980048180
Increasing the gasdynamic efficiency of nozzlgrids with thick airfoils Povyshenie gazodinamicheskoj &Hitivnosti sople
vykh reshetok s tolstymi profilyami
Mamaey, B. I., ABB 'Uniturbo’, Russia; Shuverova, T. I., AO SNTK im. N. D. Kuznetsova, Russia; Aviatsionnaya Tekhnika;
1997;ISSN 0579-2975, no. 3, pp. 44-47; In Russian; CopyrigvajlAAeroplus Dispatch

Someguidelines are presented for improving the gasdynamic characteristics of nozzle grids consisting of thick airfoils. These
guidelinesare based on the known fact that changes in the trough shape have a relativelyesrnali #fe cascadefieiency.
Theadvantages of the design approach proposed here are demonstrated by experimental data.
AlAA
Aircraft Engines; Airfoil Pofiles; Gas Dynamics; Nozzle Geometry; Cascade Flow; Engine Design
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19980048715
In-situ measurements in aircraft exhaust plumes and in the North Atlantic flight corridor
SchlagerHans, DLR, Inst. fuer Physik der Atmosphaere, Germany; Schulte, PeRrInst. fuer Physik der Atmosphaere, Ger
many;Ziereis, Helmut, DLR, Inst. fuer Physik der Atmosphaere, Germany; Pollutants fromfair-tReésults of atmospheric
research 1992-1997; 1997, pp. 57-66; In English; Copyrighil:AAeroplus Dispatch

Aircraft-borne in situ measurements of NO, NO2, O3, and CO2 were performed in the upper troposphere and lowermost
stratospherever the eastern North Atlantic, including observations in aircraft exhaust plumes. Tieldgdume measure
ments provided in-flight NO(x) emission measurements of commercial jet aircraft for cruising conditions. The inferred NO(x)
emissionindices rangdetween 8.5-13 g No2/kg fuel for short- to medium-range aircraft and 12.3-30.4 g No2/kg fuel for long-
range airliners. Corresponding predictions of NO(x) emission indices are on average 12 percent lower than the measurements
The observationgn the North Atlantic flight corridor reveal small-scale signatures efafiic NO(x) emissions. These NO(X)
peaks could be attributed to individual exhaust plumes or superpositions of air-traffic plumes with ages between minutes and
hours.The lage-scale NO(x) measurements in the corridor region show highly variable NO(x) concentration profiles from flight
to flight and for the dierent campaigns.
Author (AIAA)
Aircraft Engines; Exhaust Gases; Plumespbsphee; Stratosphes; Air Traffic

19980048718
Air craft specific exhaust emissions
Lecht,Manfred, DLR, Inst. fuer Antriebstechnik, Germany; Deidewig, Frank, DLR, Inst. fuer Antriebstechnik, Germany; Doe
pelheuer, Andreas, DLR, Inst. fuer Antriebstechnik, Germany; Pollutants from air traffic - Results of atmospheric research
1992-1997:1997, pp. 27-35; In English; Copyrightyail: Aeroplus Dispatch

Essentiakbpecies of aircraft emissions are calculated. Engine performance and emission correlation is witidséedievel
staticmeasurements from the engine certification process taken as a referéigte. shmulation program is modified to couple
aircraft and enginperformance along a flight mission profile. Sensitivity studies of the change of emissions along the eruise sec
tion showed a 30 percent decrease of the NO(x) emission ratéhetild of cruise. Dferences of ambient air temperature from
ISA conditions will have a substantial impact on NO(x), CO, and HC emissions rather than on mission fuel.
Author (AIAA)
Aircraft Engines; Exhaust Gases; Fuel Consumption; Short Haatair

19980048744
CAESAR targets tech transfer
KandeboStanley W, USA; Aviation Week & Space @chnology; Feb. 09, 1998; ISSN 0005-2178luvhe 14, no. 6, pp. 89; In
English;Copyright; Avail: Aeroplus Dispatch

Under the CAESAR (Component and Engine Structural Assessment Research) program, Pratt & Whitney is conducting
cyclic endurance tests with a modified1®lto examine technologies that could be transitioned into engines for production ver
sions of the Joint Strike Fighter and F-22A. TBRESAR tests are being pursued to explore innovative technologies that could
betransitioned easily into existing engines. Results from the core engine design verification runs are briefly discussed.
AlAA
Aircraft Engines; Engine Designg@hnology flansfer; Fighter Aicraft; Engine Ests

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

19980041295NASA Dryden Flight Research Centedwards, CA USA

Robust Flutter Margin Analysis that Incorporates Flight Data

Lind, Rick, NASA Dryden Flight Research Cent&iSA; BrennerMartin J.,NASA Dryden Flight Research CentelSA; Mar
1998;102p; In English

Contract(s)/Grant(s): FOP 529-31-14

ReportNo.(s): NASA/TP-1998-206543; NAS 1.60:206543; H-2209; No CopyrigvajlACASI; A06, Hardcopy; A02, Micro
fiche
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An approach for computing worst-case flutter gias has been formulated in a robust stability framework. Uncertainty oper
atorsare included with #inear model to describe modeling errors and flight variations. The structured singular value, mu, com
putesa stability magin that directly accounts for these uncertainties. This approach introduces a new method of computing flutter
marginsand an associated new parameter for describing thegegnmarhe mu mains are robust mgins that indicate worst-
casestability estimates with respect to the defined uncertaiyst-case flutter mgims are computed for the F/A-18 Systems
Researchircraft using uncertainty sets generated by flight data analysis. The robgatsrdgmonstrate flight conditions for
flutter may lie closer to the flight envelope than previously estimated by p-k analysis.

Author
Flutter Analysis; Aeselasticity; Mathematical Models; Dynamic Structural Analysis

19980041445Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Multiple Model Adaptive Estimation and Control Redistribution Performance on the VISTA F-16 During Partial Actua-
tor Impairments, Volume 1
Clark, Curtis S., Air Force Inst. oe€th., USA; Dec. 1997; 135p; In English
Report No.(s): AD-A336725; AFIT/GE/ENG/97D-23W1; No Copyright; Aail: CASI; A07, Hardcopy; A02, Microfiche

Multiple Model Adaptive Estimation witlControl Reconfiguration (MMAE/CR) capability to estimate and compensate for
partialactuator failures, or "impairments” is investigated using the high-fideliglineay six-degree-of-freedom, VISIF-16
simulationwhich currentlyresides on the Simulation Rapid-Prototyping Facility (SRF). After developing a model for inserting
partialactuator impairments into the VI&T-16 truth model, research begins with a battery of single actuator impairment tests.
This stage of research explores the capability of the existing MMAE algoritlestitoate single, partial actuator impairments,
and helps to define refinements and expansions needed in the MMAE algorithmdecdhephase of research: the detection
andestimation of dual, total and partial actuatopairments. It is seen from the first stage of research that, while MMAE is able
to estimate partial impairments, there are refinements needed, such as 'probability smoothurantiration’, to compensate
for the quality of MMAE probability data and to provide a betteore stable estimate value to the Control Reconfiguration mod
ule. The Kalman filters and the dual, partial failure filter banks necessary for the detection of dual, partial actuator impairments
arealso defined as a result of the single impairment tests. Fifteen more banks of "partial first-failure” Kalman filters are added
to the existing MMAE algorithm, as well as the 'bank swapping’ logic necessary to transition to them. Once the revised and
expandedMMAE/CR algorithm is readyresearch begins on dual combinations of total and partial actuator impairments. While
resultsof these tests (for other than total impairments) are not as good as originally hoped or expected, the potential.
DTIC
Actuators; Adaptive Cort; Algorithms; Contollability; Degrees ofFreedom; Electric Batteries; F-16 Anaft; Kalman Fit
ters; Piototypes; Simulation; Smoothing; Stability

1998004 1505Air Force Inst. of €ch, Graduate School of Engineerjngright-Patterson AFB, OH USA
Constrained Model Predictive Control of a Nonlinear Aerospace System
ShearerChristopher M., Air Force Inst. ofth., USA; Dec. 1997; 146p; In English
Report No.(s): AD-A336680; AFIT/GAE/ENY/97D-05; No Copyrightyall: CASI; A07, Hardcopy; A02, Microfiche

Recentresearch ébrts have applied the receding horizon Model Predictive Control (MPC) strategy to linearized high perfor
mance aerospace systems. The research contained in this thesis used these recent results in order to apply the MPC strategy
anonlinear high performance aerospace system, specifically an F-16 fighter aircraft model. The model was commanded to follow
dynamictrajectories of roll angle and altitude. Furthetaptive constraint techniques were used to improve system tracking. to
accomplishthese tasks, code and block diagrams were generated using the commercial software packages of Matlab and Simulink.
Numeroussimulations were conducted with the goal of achieving realistic aircraft performance. In many cases, to improve system
trackingand reduce control input oscillations, rigid mathematical constraints previmeshin the MPC strategy were relaxed.
DTIC
Aerospacesystems; Aaraft Models; Aicraft Performance; Applications Bgrams (Computers); Block Diagramsajectories

19980042309

Mechanism of jet-flutter: Self-induced oscillation of upward plane jet impinging on free surface (2nd eport, oscillating

systemand energy supply mechanism)

MadarameHaruki; lida, Masao; Nippon Kikai Gakkai Ronbunshu, B HeaiBaction®f the Japan Society of Mechanical Engi

neersPart B; August, 1997; ISSN 0387-501@lMne 63, no. 612, pp. 2739-2744; In Japanese; Copyrighit: Assuing Activity
Jet-flutteris a transverse oscillation of a subgest upward planeater jet impinging directly a free surface. The movement

of the impingement point results aditional fluid mass being left on the surface, which does not balance with the momentum
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suppliedby the jet. The imbalance results in generation of progressing waves and of a surface level gap at the impaigement
Thelevel gap is restored not by the waves progressing laterally but by the vertical motion of the water column. The above model
explainswell the following two major characteristics of jet-flutter: the frequency corresponds to that of water column oscillation

in a partitioned tank with the same water depth, and the oscillation region has a wide rangecai@e velocity limit deter

minedby the water depth.

Author (EI)

Flutter; Oscillations; Mathematical Models

19980042310
Mechanism of jet-flutter: Self-induced oscillation of upward plane jet impinging on free surface (1st ReportStreakline
of fluttering jet)
MadarameHaruki; lida, Masao; Nippon Kikai Gakkai Ronbunshu, B HeaiBactionsf the Japan Society of Mechanical Engi
neersPart B; August, 1997; ISSN 0387-501@lvme 63, no. 612, pp. 2732-2738; In Japanese; Copyrightl: Assuing Activity

An upward plane jet, impinging on the free surface of a shallow rectangular tank, oscillated in absence of external periodical
force.The frequency and the oscillation conditions were clarified. The position of the surface swelling created by the jet impinge
ment, the pressure tifence between the two sides of the jet and the flow velocity on the bottom near the jet inlet were measured,
andtheir phase relation was examined. The fluttering jet was visualized using ink and the displacement was measanmed using
imageprocessing technique. The jet behavior was simulated well by a simplified model in which the distributed jet velocity was
representethy the mean axial and transverse velocities.
Author (EI)
Flutter; Oscillations; Flow Ysualization; Pessue Measuement

19980047720
Experimental study of helmet-mounted display attitude and flow cues orotorcraft hover performance
BachelderE. N., MIT, USA; Hansman, R. J.,.JMIT, USA; 1997; In English; Copyright;\ail: Aeroplus Dispatch

A studywas conducted to investigate the use of visual flow and attitude cues as an aid to lateral drift awareness during helicop
ter flight while using night vision goggles (NVGs). Four displays were compared: (1) NVG display: the baseline display simulat
ing an NVG imageof the cockpit and external environment; (2) NVG/Attitude display: NVG image with an overlay of an attitude
symbol and a surrounding Earth-referenced wire-frame globe; (3) rate display: an NVG image with an overlay of di#tay cue
and(4) rate/attitude display: an NVG image with the rate and NVG/attitude display overlays. The task objective was to null out
lateral rates in the presence of lateral gusts while in a hover (the yaw, longitudinal, and vertical axes of motion were stabilized
with an autopilot). This task was conducted in a fixed-based helicopter simulator using a helmet-mounted virtual reality device.
Three pilots were used in this preliminary study. The mean rms drift rate error associated with the baseline NVG display was
approximately6 ft/s. The introduction of rate cues reduced this error by a factor of three.
Author (AIAA)
Helmet Mounted Displays; Hovering; Night Flights @ift)

19980047800
Guiding guided missiles
Heigl, Herbert, Germany; Hetzer, Walter; Lenz, Ernst; AeroSpace; Feb. 1998; ISSN 0949-7064, no. 1, pp. 41-46; In English;
Copyright; Avail: Aeroplus Dispatch

The most important characteristic of a missile actuator is the dynamic performance at the output. The best performance in
thisrespect is déred by hydraulic systems. But whereas the potential for improving pneumatic and hydraulic systamslhas
beenexhausted, electromechanical systems can still be pushed to fegfeemance limits by using more advanced components,
new materials, and digital control techniques. Here, electrohydraulic, electromechanical, and electropneumatic actuators, the
threecommonly used technologies for actuator systems, are examined. New actuator principles for the future are briefly reviewed,
with attention given to magnetostrictive, piezoelectric, and memory-metal actuators.
AlAA
Missile Contol; Guidance (Motion); Air to Air Missiles; Missile Configurations; Flight Canttr
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19980048040
Two new techniques for aicraft parameter estimation using neural networks
Raisinghani, S. C., Indian Inst. of Technology, India; Ghosh, A. K., Indian Inst. of Technology, India; Kidlrdn&ian Inst.
of TechnologyIndia; Aeronautical Journal; Jan. 1998; ISSN 0001-924Myive 102,, no. 1A pp. 25-30; In English; Copyright;
Avail: Aeroplus Dispatch

Two new techniques for estimating aircraft stability and control derivatives (parameters) from flight data using feedforward
neuralnetworks are proposed. Both techniques use motion variablesaindl inputs as the input file, while aerodynamic fieef
cientsare presented as the output file for training a neural networkhe purpose of parameter estimation, the trained neural
networkis presented with a suitably modified input file, and the corresponding predicted output file of aerodynditientsef
is obtained. Suitable interpretation and manipulation of such input-dilgaiyields the estimated values of the parameters. The
methodsare validated first on simulated flight data and then on real flight data obtained by digitizing analog data from a published
report.Results are presented to show how the accuracy of the estimafesteddby the topology of the network, the number
of iterations, and the intensity of the measurement noise in simulated flight data. One of the significant features of the proposed
methodss that they do not require guessing of a reasonable set of starting values of the parameters as a popular parameter estimato
like the maximum likelihood method does.
Author (AIAA)
Aircraft Contmol; Stability Derivatives; Parameter Identification; Neural Nets; Feedfodv@ontiol; Aerodynamic Coefficients

19980048041
On the equations of motion for an aicraft with an internal moving load which is then dropped
BernsteinL., Queen Mary and ®@étfield College, UK; Aeronautical Journal; Jan. 1998; ISSN 0001-9240m¢ 102,, no. 11
pp. 9-24; In English; Copyright; ¥ail: Aeroplus Dispatch

Equations of motion have been developed for the situation in which a substantial load, carried internally by an aircraft, is
drawnalong a ramp by an extraction parachute and is then dropped. The resulting system of six ordirearadi€quations
consistof the four normally associated with the longitudinally pertunpetion of the aircraft, together with two describing the
motion of the load. Numerical solutions are presented for a generic aircraft, the investigation examinfegtthefef number
of different parameters such as the ratio of the mass of the load to that of the aircraft, the length and angle of the ramp, the friction
betweerthe load and the ramp, and the direction of the parachute extraction force. It was found that the acceleration of the load,
relative to the aircraft, was sensibly constant. In the absence of any resetting of the controls (elevators and throttle), the distur-
bancexomputed exceeded those for which the linearization is justified. fieezontrols were reset, either as the load began
to move or as it was jettisoned, to the trialues appropriate to the unloaded aircraft flying at the same speed, the disturbances
werereduced, but remained ¢g, the phugoid mode being dominant. The incorporation of various kinds of feedback from the
disturbancevariables to the elevator walso investigated, and a successful control strategy was identified that limited-the per
turbationsand minimized the steady-state errors in airspeed and angle of climb.
Author (AIAA)
Aircraft Stability; Equations of Motion; Aedynamic Loads; Motion Stability; Airspeed; Feedback Gantr

19980048186
Adaptive stabilization of the angular motion of a flight vehicle with analog steeringAdaptivnaya stabilizatsiya uglovogo
dvizheniya LA s analogovym rulevym privodom
DaneevA. V., Irkutskij Gosudarstvennyjekhnicheskijniv., Russia; Kumenko, A. E., NAMU, Russia; RusangW. A., RAN,
Irkutskij Vychislitel'nyj Tsentr Russia; Aiatsionnaya &khnika; 1997; ISSN 0579-2975, no. 3, pp. 14-21; In Russian; Copyright;
Avail: Aeroplus Dispatch

The paper is concerned with the problem of stabilizing the angular motion of a flight vehicle in the case of substantial
nonstationarityof a linearized model of angular dynamics. An approach to the solution of this problem is preipicsed based
on a combination of the modal and adaptive control nethods. A procedure for the synthesis of the basic stabilization algorithm
is presented.
AlAA
Aircraft Stability; Angular ¥locity; Adaptive Contl; Motion Stability; Unsteady Aedynamics

19980048232

Experimental active control of a typical section using a trailing-edge flap

Vipperman, Jeffrey S., Duke Univ., USA; Clark, Robert L., Duke Univ., USA; Conner, Mark, Duke Univ., USA; Dowell, Earl
H., Duke Univ, USA; Journal of Aircraft; Aprl998; ISSN 0021-8669;0lume 35, no. 2, pp. 224-229; In English
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Contract(s)/Grant(s): F49620-92-J-0491; CopyrigivaiA Aeroplus Dispatch

This paper presents an experimental implementation of an active control system used to suppress flutter in a typical section
airfoil. The H2optimal control system design is based on experimental system identifications of the transfer functions between
threemeasured system variables - pitch, plunge, and flap position - and a single control signal that commands the flap of the airfoil.
Closed-loop response of the airfoil demonstrated gust alleviation below the open-loop flutter boundary. In addition, the flutter
boundarywas extendedly 12.4 percent through the application of active control. Cursory robustness tests demonstrate stable con
trol for variations in flow speed of +/-10 percent.
Author (AIAA)
Active Contol; Trailing Edges; Flaps (Contil Surfaces); Wration Damping; Contol Systems Design; H-2 Coalr

19980048255
Thrust offset effect on longitudinal dynamic stability
Bloy, A. W., ManchestewVictoria Univ, UK; Journal of Aircraft; Apr1998; ISSN 0021-8669;0\ume 35, no. 2, pp. 343, 344;
In English; Copyright; &ail: Aeroplus Dispatch
In order to gain a better understanding of thrust effects, dynamic stability is considered by solving linearized longitudinal
equationf motion. Thrust ééct is shown to indirectly &fct dynamic stability through its influence on an aerodynamic deriva
tive. to a first approximation, high- or low-thrust lines do né¢eifthe longitudinal short-period oscillation with a positive maneu
ver margin required for stabilitf'he phugoid oscillation, howeveés adversely affected by a low-thrust line with the phugoid
dampingreduced. In the case of a constant thrust jet aircraft flying above the minimum drag speed and neglecting compressibility
effects,the condition for neutral stability is derived.
AlAA
Dynamic Stability; Aicraft Stability; Thrust; Flight €sts; Pitching Moments

19980048848
Sensitivity of open-loop typical section gustasponse to structural parameters
Layton, Jeffrey B., Clarkson Univ., USA; Journal of Aircraft; Apr. 1998; ISSN 0021-8669; Volume 35, no. 2, pp. 341-343; In
English;Copyright; Avail: Aeroplus Dispatch

Therms response of a typical section model subjected to a gust is examined ustaggetiievariance matrix. The sensitivity
of the rms behavior with respect several aeroelastic parameters is investigated in order to gain an understanding of the passive
aeroelastistability augmentation design for gust alleviation. As a result of the characterization of the gust response ;sensitivity
theusefulness of the state covariance matrix for passive tailoring for gust response is demonstrated.
AlAA
Gust Alleviators; Aevdynamic Loads; Sensitivity; Structural Design

19980048856
Forebody flow control for extended high-angle-of-attack maneuvers
Hodgkin, F., Bath, Univ., UK; Wood, N. J., Manchester, Victoria Univ., UK; Journal of Aircraft; Apr. 1998; ISSN 0021-8669;
Volume 35, no. 2, pp. 212-217; In English; Copyright;all: Aeroplus Dispatch

Tangentialforebody blowing for the purpose of yaw control has been investigated operagnt generic fighter model in
the 2.1 x 1.5 m low-speed wind tunnel at the University of Bath. Force and moment data were obtainatifgemaunted,
six-componenstrain gauge balance over an angle-of-attack range of -10 to 120 deg. The tangential blowing slots were incorpo
ratedinto a vacuum-formed, plastic forebgdyhich contained two independent plenum chambers. The geometry of the slots was
optimized for high-angle-of-attack operation based on results from previous research. Three different forebodies were used to
investigatethe efects of diferent azimuthal slot positions. At angles of attack beyond 60 deg,thé sfot locations were shown
to produce significant yawing moments, even when compared to conventional yaw control at low angles. Thin@oemnbl
did not decay at the maximum angle of attack tested, which suggests that the envelope of control could be extendéeé farther
conceptremained déctive even at conditions where the flow along the longitudinal body axis was reversed. At angles of attack
appropriatdor normal cruise operation, takgadr landing, all slot locations provededtive in producing yawing moments. Gon
sequentlyfangential forebody blowing may prove capable of replacing conventional fin and rudder combinations in establishing
weathercoclstability.
Author (AIAA)
Forebodies; Angle of Attack; Airaft Maneuvers; Fighter Aaraft; Low Speed Wd Tunnels
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09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands.

19980041298Army Aeromedical Research Laort RuckerAL USA
Spatial Disorientation Awareness Taining Scenarios for US Army Aviators in Visual Flight Simulators
Jan. 1998; 51p; In English
Contract(s)/Grant(s): DA Proj. 301-62787-A-879
Report No.(s): AD-A336474; USAARL-98-17; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

Spatialdisorientation (SD) remains an important source of attrition in military flying. SD was considered to be a significant
factorin 291 (30 percent) dElass A-C helicopter accidents in the U.S. Army during an 8 year period between 1987 and 1995.
Themonetary cosvf SD is high and the fatality rate is between one and one half to two times that of non-disorientation accidents.
Onemethod of reducing the impact of SD is through enhanced awareness and training of aviatorgpdsisilrietto demonstrate
manyof the disorienting circumstances safely during actual flight. It can, howsveafely and &fctively demonstrated in a
visualflight simulator Actual SD accident summaries from the U.S. Army Safety Center (USW&@)reviewed and those acci
dentswhich could reasonably be replicated in a visual simulator were selected. The resulting visual simulator scenarios are used
to train aviatorgo recognize, avoid and overcome SD. In addition, the scenarios provide training to assist aviators in overcoming
SD once encountered. Othget equal, benefits from this method of training are the reinforcement of aircrew coordination ele
mentsand the development of decision-making, risk assessment, and judgement skills.
DTIC
Visual Peception; Wsual Acuity; \ual Flight; Helicopters; Flight Simulators

19980041410Actidyne S.A, La Garenne, France
Centrifuges and Simulators Final Report
Perdriat, Jacques, Actidyne S.A., France; Dec. 1997; 6p; In English
Contract(s)/Grant(s): N68171-96-C-9010
Report No.(s): AD-A335530; R/D-7867-EN-01; No Copyrightai CASI; A02, Hardcopy; A01, Microfiche
The WES civil engineering centrifuge designed and built by Acutronic France, shall be, when commissioned not only the
world strongest ever built centrifuge but also the world most performing centrifuge in its size in terms of maximum acceleration.
The installation, commissioning, and scientific investigation of this unique system was contracted to Actidyn SA, a company
formedby the former design team of the centrifuge, on November 13, 1995.
DTIC
Structural Engineering; Centrifuges

19980045763Science Applications International Carprlington, VA USA
Six Heliport Case StudiesFinal Report
PeisenD. J., Science Applications International Corp., USAn¢K, R. M., Wnick (Robert M.),USA; Berardo, S. VHoyle,
Tannerand Associates, USA; Farson, S. W EMA, USA; Nov 1997; 144p; In English
Report No.(s): PB9810878; No Copyright; ¥ail: CASI; A07, Hardcopy; A02, Microfiche

Thisreport evaluates the dynamics of heliport development and operation in order to achieve greater success rate in the future
through the case study investigation of six heliports that have both succeeded and failed. The heliports studied are: Houston
Central Business District Heliport, Houston Texas; E.34th Street Heliport, New York, New York; Garland HeliPlex, Garland,
Texas;Annapolis Heliport, Annapoligylaryland; Boston City Heliport, Boston, Massachusetts; and Cobo Hall Heliport, Detroit,
Michigan.
NTIS
Heliports; Airport Planning; Rotary \ivig Aircraft

19980046578Auburn Univ, AL USA

Analysis Supporting MSFC Cryostat Testing Unit Final Report

Foster Winfred A., Jr, Auburn Univ, USA; Jenkins, Rhonald M., Auburn UniWWSA; Apr. 01, 1997; 60p; In English
Contract(s)/Grant(s): NAS8-39131

Report No.(s): NASA/CR-205197; NAS 1.26:205197; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche
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This report summarizes the results obtained from an analysis of the NASA Marshall Spaceflight Center (MSFC) cryostat
testingunit. A finite element model was generated to determine both temperature distribution and stress distribution in the cryostat
testingunit for load conditions supplied by MSFC. This report contains the results of that analysis.

Author
Temperatug Distribution; Finite Element Method; 885 Distribution; Cryostats; Mathematical ModelssTFacilities

19980046923
Going dutch
Lewis, Alan; ConcretdLondon); July-August, 1997; ISSN 0010-5318jume 31, no. 7, pp. 12-14; In English; Copyrighta#:
IssuingActivity
Theuse of concrete block paving in the Netherlands is discussed. The advarftegelshyf concrete block paving are-out
lined. One apparent drawback of concrete block paving is its high labor demand. In the Netherlands, this has been overcome for
muchroutine reinstatement work by the use of mechanical, or rather semi-mechanical, systems.
El
Concetes; Construction; Pavements; Economics; Airports

19980047114NASA Langley Research Centétampton, YA USA
Hyper-X Wind Tunnel Program
McClinton, C. R., NASALangley Research Center, USA; Holland, S. D., NASA Langley Research Q¢®ferRock, K. E.,
NASA Langley Research Cent&SA; Engelund, WC., NASA Langley Research CentdiSA; \bland, R. T, NASA Langley
ResearctCentey USA; HuebnerL. D., NASA Langley Research CentblSA; RogerR. C., NASALangley Research Center
USA; 1998; 18p; In English; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, Rdd8ANSponsored by American
Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207317; NAS 1.15:207317; AIAA Paper 98-0553; No Copyrigiatil:ACASI; A03, Hardcopy;
A01, Microfiche

This paper provides an overview of NASAs focused hypersonic technology program, called the Hyper-X Program. The
Hyper-X Program, a joint NASA Langley and Dryden prograsrdesigned to move hypersonic, air breathing vehicle technology
from the laboratory environment to the flight environment, the last stage preceding prototype development. THeaédgaech
vehiclewill provide the first ever opportunityp obtain data on an airframe integrated scramjet (supersonic combustion ramjet)
propulsionsystem atrue flight conditions and the first opportunity for flight validation of experimental wind tunnel, numerical
andanalytical methodsased for design of these vehicles. A substantial portion of the program is experimentally based, both for
databaselevelopment and performance validation. The program is now concentrating on Mach 7 vehicle development, verifica
tion and validation and flight test risk reduction. This paper concentrates on the aerodynamic and propulsion experimental pro
grams. Wind tunnel testing of the flight engine and complete airframe integrated scramjet configuration flow-path is expected
in 1998 and 1999, respectivend flight test is planned for 2000.
Author
Supersonic Combustion Ramjet Engines; Resedrhicles; Hypersonicahicles; Flight €sts; Tansatmosphericéhicles

19980047903
Nondestructive testing of airport concete structures - Runways, taxiways,sads, bridges, and building walls and @ofs
Weil, Gary J., En&ch Engineering, Inc., USA; 1997, pp. 18-29; In English; CopyrighdjlAAeroplus Dispatch

Maintenancef airport infrastructure presents many challenges. Airport engineering/maintenance personnel must maintain
infrastructure that includes runways, taxiways, roadways, walkways, brhgksng walls and roofs. Presently only a limited
numberof accurate and economical technigegist to test concrete structures for integrity and safety as well as insure that they
meetoriginal design specificationRemote sensing, nondestructive testing techniques, such as IR thermographg pene
trating radar, magnetometers, and pachometers, measure physical properties affected by the various materials and condition
foundwithin, and underconcrete infrastructure. These techniques have established reputations for accurate investigations of con
creteanomalies.
Author (AIAA)
Nondestructive 8sts; Airports; Runway Conditions; Roads; Bridges; Buildings
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19980047904
Nondestructive evaluation of flost-heave effects on a runway
LenngrenCarl A., Swedish National Road Administration, Sweden; 1997, pp. 2-17; In English; Copyvigiiit;A&roplus Dis
patch

An airport located inland in central Sweden is susceptible toHesste. The runway is uneven, especially at the end of each
winter. The Swedish Roaaind Tansportation Institute Laser Profiler was brought to the site in the spring of 1997 in order to study
this seasonal &ct. Several longitudinal profiles were sampled along the entire length of the rdrweatgst was then repeated
in the fall when the runway had settled. The profiles were then investigated to see if certain criteria were fulfilled, like the ICAO
straightedge guideline. Several flifent wavelength intervals ohevenness were also examined. It was found that the frost heave
affectedcertain wavelength bands more than others. It was also possible to determine exactly where the most troublesome spots
werelocated, and if they would adverséferfere with an expansion of the runwBata from the profiler could also serve in
preparing guidelines for safety rules related to roughness.
Author (AIAA)
Nondestructive 8sts; Runway Conditions; &st; Pofilometers; Laser Applications

19980047924
Changing training
Leonhard Raimund; Defence Helicopter; Mdr998; ISSN 096346X; Volume 17, no. 1, pp. 14-16, 18; English; Copyright;
Avail: Aeroplus Dispatch

The German Armys Aviation Branch has undertaken a comprehensive modification of its training practices in anticipation
of the entry into active service of the&r and NH-90 helicopters, which employ 'glass cockpits’ and fly-by-wire control. The
current,30-yearold training system will be replaced by the Integrated Learning eaidiiig system, encompassing a flight simu
lator and the new Eurocopter EC 135 training helicopter
AlAA
Military Operations; Pilot Taining; Military Helicopters; Taining Evaluation; Cockpits

19980048238
Estimation of wind from airplane states in coordinated flight
Katz, Amnon, Alabama, UniyTuscaloosa, USA; Sharma, Manu, Alabama, UriwscaloosaJournal of Aircraft; Apr1998;
ISSN 0021-8669; Mume 35, no. 2, pp. 191-196; In English
Contract(s)/Grant(s): N61339-91-D-0001; MDA903-93-C-0161; CopyrigitilAAeroplus Dispatch

A filter is defined that extracts the wind aloft from the Earth velocity and the orientation of a flight vehicle in coordinated
flight (data that aravailable in the context of distributed interactive simulation). A cayerere theorem is proved stating that
the estimated wind monotonically approacties true wind when the latter is horizontal and constant. The filter builds the trans
versecomponent of the wind and conges to the full wind as the flightehicle changes heading. The fastest cayamere occurs
whenthe filter is applied at heading intervals equal to a critical interval that depends on the bank.
Author (AIAA)
Wind Measuement; Earth Rotation; Flightéhicles

19980048747
Making T5 virtually perfect
Baldwin, Bernie; Aerospace International; Mar. 1998; ISSN 0305-0831; Volume 25, no. 3, pp. 24-27; In English; Copyright;
Avail: Aeroplus Dispatch

The paper reports on how GKN&#tland System Assessment Ltd (WSAL) is helping to ensure that the He@#rinal
5 (T5) operates to a maximunfiefency from the very beginning of operations. On the request of British Airways, in its role as
the proposed main user of T5, WSAL is to propose a solution with which to model parts of the operation of the building-and maxi
mizeits effectiveness. The principal aspects of the modeling project are reviewed.
AlAA
Airports; England; Cost Effectivenessrminal Facilities
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10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19980041304Geoge Washington Uniy Joint Inst. for Advancement of Flight Sciencdampton, YA USA
Aerothermodynamics of the Mars Global Surveyor Spacecraft
Shane, Russell W., George Washington Univ., USA; Tolson, Robert H., George Washington Univ., USA; Mar. 1998; 104p; In
English
Contract(s)/Grant(sNCC1-104; RHOP 242-80-01-01
Report No.(s): NASA/CR-1998-206941; NAS 1.26:206941; No CopyrighajlACASI; A06, Hardcopy; A02, Microfiche

The aerothermodynamics characteristics of the Mars Global Surveyor spacecraft are investigated and reported. These results
have been used by the Mars Global Surveyor mission planners to design the aerobraking phase of the mission. Analytical and
Direct Simulation Monte Carlo computer codes were used with a detailed, three dimensional model of the spacecraft to evaluate
spacecrafaerobraking characteristics for flight in free molecular and transitional flow regimes. The spacecraft is found to be aero
dynamically stable in aerobraking and planned contingency configurations. Aerodynamic forces, moments, aradieatidg
to be highly dependent on atmospheténsity Accommodation coétient. is seen to strongly influence drag dméént. Transi-
tional flow effects are found to reduce overall solar panel heating. Attitude control thruster plurslesvameto interact with the
freestream, diminishing the effectiveness of the attitude control system and even leading to thrust reversal. These plume-free-
streaminteraction diects are found to be highly dependent on freestream density
Author
Aerothermodynamicdransition Flow; Monte Carlo Method; The Dimensional Models; Agdlynamic Heating; A@dynamic
Stability

19980048872
Methods for the design of highly maneuverable landers. lIMetody proektirovaniya vysokomanevrennykh spuskaemykh
letatel’nykh apparatov II.
Afanas’ev,V. A., GRTs 'KB im. ak. V P Makeeva’, Russia; Meshchanadv S., Kazanskij Gosudarstvennygkihnicheskij Uniwv
KazanskijAviatsionnyj Inst., Russia; Sirazetdindv K., Kazanskij GosudarstvennygRhnicheskij UnivKazanskij Aviatsion-
nyj Inst., Russia; Aviatsionnaya Tekhnika; 1997; ISSN 0579-2975, no. 3, pp. 9-13; In Russian; Copyright; Avail: Aeroplus
Dispatch

New methods are proposed for designing highly maneuverable axisymmetric conical spacecraft operaengedi-keel
anced angles of attack. Methods are presented for determining the lift and drag coefficients, aerodynamic design parameters
maneuveduration, and initial conditions of atmospheric enfityese methods allow for the constraints on the terminal state of
the spacecraft and on the current valuethefangle of attack and its derivative while maximizing the maneuiigerty func
tional. The solutions presented here ensure the stability of the maneuver over a finite period of time with and without allowance
for the external (wind) and parametric preturbations.
AlAA
Spacecraft Design; Spacecraft Maneuvers; Drag Coefficients; Spacecraft LandingyA&mic Characteristics

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general);, composite materials; inorganic and physical chemistry; metallic materials, nonmetallic
materials; propellants and fuels; and materials processing.

19980041311Wright Lab, Aero Propulsion and Power Directoradféright-Patterson AFB, OH USA
COBRA 2 Correlation Study and Field Performance SummaryFinal Report Jul. - Oct. 1997
Wright, Robert, Jr Wright Lab., USA; Nov1997; 34p; In English
Contract(s)/Grant(s): AF Proj. 3048
Report No.(s): AD-A337597; WL-TR-97-2097; No Copyrightjail: CASI; A03, Hardcopy; A01, Microfiche
A correlation study of the complete oil breakdown rate analyzer, version Il (COBRA Il) was undertaken to determine the
approximateaepeatability and reproducibility of data from these oil analysis instruments. Simple root mean square (RMS) equa
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tionswere used tcalculate these parameters. The COBRA Il monitors the level of thermal degradation in syntheliasester
turbineengine oils. The 95% confidence levels for repeatability and reproducibility were less than 5% and 12% RMS, respectively
The performance of the COBRA Il was found to be acceptableenydsimilar to the repeatability and reproducibility of data

from typical Joint Oil Analysis Program (JOAP) atomic emission spectrometers. Additionally, a summary of the field perfor-
manceto date of the COBRA 2 is included. The COBRA 2 has helped to save at 1&#StAiBForce turbine engines from oil
system(bearing) failure, amounting to savinglsabout $39M and a 17,000% return on investment. COBRA |l appears to be a
very good analytical tool for use in turbine engine maintenance programs where significant oil thermal degradation problems may
exist.

DTIC

Lubricating Oils; Turbine Engines; Thermal Degradation; Mean Squslues

19980041447General Electric CpSchenectadyNY USA
Turbulence-Chemistry Models in Highly Strained Non-Pemixed Flames Final Report 1 Sep. 1994 - 30 No¥997
Correa, Sanjay M., General Electric Co., USA; Hu, Iris Z., General Electric Co., USA; Jan. 30, 1998; 64p; In English
Contract(s)/Grant(s): F49620-94-C-0020; AF Proj. 2308
Report No.(s): AD-A337370; AFRL-SR-BL-TR-98-0162; No Copyrighiaik CASI; A04, Hardcopy; A01, Microfiche

To allow implementatiorof chemical kinetic schemes of arbitrary complexity in computational design codes for gas-turbine
combustiona new microstructural turbulent combustion model was developed. Thatrfiicture of turbulent combustion was
representetly PSR (Perfectly Stirred Reactdingeory The theory is the intense-combustion analog of flamelet thResidence
times in the PSR were related to the scalar dissipation, and turbulence-chemistry interactions were closed by using the probability
distributionfunction forscalar dissipation in a turbulent flo@alculations compared very favorably with Raman data on tempera
tureand species from three turbulent Blobdy stabilized laboratory flames: é)non-premixed CO/H2/N2-air flame, (ii) a non-
premixed CH4/H2-air flame, and (iii) a premixed CH4-air flame. With this success, the model was applied to two practical
combustors: (iv) an axially-staged combustion system which produces about half the NOx of a conventional combustor while
offering greater operabilityandoperates in an unusual regime of turbulence-chemistry interactions, and (v) a conventional aircraft
enginecombustarin the latter case, a kinetic scheme with over 121 species and 996 elementary nwasti&monstrated. In
bothcases, the calculated results agreed well with temperature and species data. The physical model developed here was use
directlyin the industry-standard pressure-corrected mean N8ta&es/assumed-shape pdf/k-epsilon type of CFD code, which
affordssignificant geometric flexibility and rapid congence for gas-turbine combustor flowfields.
DTIC
Aircraft Engines; Tirbulent Flow; Tirbulent Combustion; Turbulence Models; Mistructure

19980046572United Technologies CorpEast Hartford, CT USA
Applications of Endothermic Reaction Technology to the High Speed Civil lansport Final Report Jul. 1995 - Mar 1997
Glickstein,Marvin R., Pratt and Whitney Aircraft, USA; Spadaccini, Louis J., Uniszhfiologies Corp., USA; Apt998; 9p;
In English
Contract(s)/Grant(s): NAS3-27397
ReportNo.(s): NASA/CR-207404; NAS 1.26:207404; UTRC-R97-5.101.0037-5/19; No Copyright; BASI; A02,Hardco
py; A01, Microfiche

Thesuccess of strategies for controlliegnissions and enhancing performance in High Speed Research applications may be
Increasedy more dfective utilization of the heatink aforded by the fuel in the vehicle thermal management system. This study
guantifiesthe potential benefits associated with the use of supercritical preheating and endothermic cracking of let fuel prior to
combustiorto enhance the thermal management capabilities of the propulsion systems in the High Sperth€dat{T(HSCT).
A fuel-cooled thermal management system, consisting of plate-fin heat exchangers and a small auxiliary campedissat
for the HSCT Integrated with the engine, and an assessment offtéot efi engine performance, weight, and operating cost is
performed.The analysis indicates significant savings due a projected improvement in fuel ecandrthe potential for addi
tional benefit if the cycle is modified to take full advantage of all the heat sink available in the fuel.
Author
HeatBudget; Thermodynamic &perties; Fuel Combustion; Heat Exchangersiriperatue Contol; Endothermic Fuels; Endo
thermicReactions; Supersonicansports; Populsion System Performance
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19980048709
Development and testing of a chemical mechanism for the evaluation of the effect of subsonic aircraft on the upper
troposphere
Stockwell, William R., Fraunhofer-Inst. fuer Atmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; Kuhn,
Michael, Fraunhofefinst. fuerAtmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; SefiedVFraun
hofer-Inst.fuer Atmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; Klemm, Otto, BayreutlGesmia
ny; Pollutants from air traffic - Results of atmospheric research 1992-1997; 1997, pp. 135-144; In English; Copyright; Avail:
AeroplusDispatch

The Regional Atmospheric Chemistry Mechanism (RACM) was developed for the modeling of atmospheric ch&mistry
investigatedhe importance of HO radical production from sulfate particles and concluded that this process is relatively unimpor
tant. The RACM mechanism was incorporated into a box model. to test the mechanism the boxasadsld to model several
aircraftexhaust plumes from recent aircraft measurements. The measured photolysis frequencies for the photolysito
produceO1D appeared to be anomalously high when comparedheétmodel results, but the (NO)/(NO(y)) ratios were reason
ably well fit by the model. The box model was used to model several scenarios which are based upon the results of Schlager et
al. (1997) and other recent aircraft measurements. The calculations were performed for a range of upper tropoditibase
to estimate if ozone formation is NO(>9r volatile oganic compound (VOC)-limited in the present atmosphere. The mixtures
were run with varying amounts of initial NO(x) or VOCs, and the maximum changes in ozone mixing ratios were determined.
Theresponse of the atmosphere is highly nonlire@the upper atmosphere can be either NO(x)-limited or VOC-limited depend
ing on the conditions. The most ozone was produced for the case containing the greatest amount of added NO(x) and VOCs.
Author (AIAA)
Subsonic Arraft; Troposphee; Ozone; Nitogen Oxides

19980048711
Micr ophysical, chemical, and dynamical pscesses in agraft plumes
KaercherBernd, DLR,Inst. fuer Physik der Atmosphaere, Oberfgfahofen; Muenchen, UnivGermany; Hirschbgr Michae
la, Muenchen, Uniy Germany; Fabian, Peté&fiuenchen, Uniy Germany; Pollutants from air traffic - Results of atmospheric
researchl992-1997; 1997, ppl3-122; In English; Copyright;\Ail: Aeroplus Dispatch

A theoretical investigation of microphysical and chemjzatesses in aircraft exhaust plumes during the first stages of wake
dispersiornis presented. A suitable computational model has been developed to describe the 2D turbulent mixing of a single jet
of exhaust gas from aircraft engines with the atmosphere. The model has been used to work out general features of transport an
conversion of exhaustfefents. It has also been employed to study the conditions in the jet that lead to the fornedcoref
trails. The model has been extended to include a set of all relevant chemical reactions in the gas phase and to study the chemice
conversiorof exhaust species with regard to the specific fluid dynamical conditions of the jet regime. A trajectory box model has
beendeveloped that is driven by turbulent mixing rates fron2fbget model, and by parameterized mixing rates at later stages
of wake dispersion.
Author (AIAA)
Plumes; Exhaust Gases; &iiaft Engines; Aicraft Wakes; Tirbulent Mixing
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Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering, quality assurance and reliability; and structural
mechanics.

19980041319NERAC, Inc, Tolland, CT USA
Air craft Antennas. (Latest citations fom the INSPEC Database)
Feb. 1998; In English
ReportNo.(s): PB98-852601; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Hardcopy
Microfiche

The bibliography contains citations concerning tlesign and applications of aircraft antennas in communications, naviga
tion, radarandlanding systems. The citations explore radiation pattern calculations and measurements, antenna couplings, jam
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ming problems, conformal arrays, microstrip antennas, and phased array aircraft antennas.(Contains 50-250 citations and includes
asubject term index and title list.)

NTIS

Bibliographies; Aicraft Antennas

19980041335Air Force Inst. of €ch, Graduate School of Engineerjngright-Patterson AFB, OH USA
Velocity Profiles and Skin Friction on a Ribletted Flat Plate in Adverse Ressue Gradient
Branam, Richard D., Air Force Inst. oédh., USA; Dec. 1997; 179p; In English
Report No.(s): AD-A336654; AFIT/GAE/ENY/97D-01; No Copyrightyall: CASI; A09, Hardcopy; A02, Microfiche

This project investigated the flow field characteristics over a flat, ribletted plate andetis ef an adverse pressure gradient
onthis flow field. Testing examined the development of the flow dtierribletted plate from laminar through fully turbulent flow
fields. The flow field states (laminar, transitional, and turbulent) were determined using local turbulence intensity values and
boundarylayer profiles. Several parameters were examindeiip better describe the flow characteristics, boundary layer pro
files, and influence on skin friction drag. The skin frictidrag codicients were calculated using a numerical integration-tech
nigue to determine an average value and scaled to the platform area of the plate to compare results with smooth plate values
Althoughthe geometry and flow conditions produced a drag augmenting case, skin friction followed trends described by the other
flow parameters; streamwise velociBeynolds stress, etc. At locations where the boundary layer developed in the riblet valley
the skin friction was higherAs the flow developed to transitional and fully turbulent, higher values were also experienced. For
the zero pressure gradient and mild adverse pressure gradient, counter rotating vortices developed ivalieyiblets more
organizedmotion also had slightly reduced skin friction below the transitional flow field for the plate as well.
DTIC
AerodynamidCoefficients; Aexdynamic Drag; Boundary Layer Cootr Boundary Layers; Flat Plates; Flow Characteristics;
Flow Distribution; Numerical Integration; Rrssue Gradients; Reynolds 88s; Riblets; Skin Friction;ransition Flow; Turbu-
lence; Turbulent Flow

19980041828
Impr oving the accuracy of the otor resistance estimate for vectecontrolled induction machines
Wade,S., Heriot-Watt Univ, UK; Dunnigan, M. W Williams, B. W; IEE Proceedings: Electric Power Applications; September
1997;ISSN 1350-2352; Mume 144, no. 5, pp. 285-294; In English; Copyrighaif Issuing Activity

The estimationof rotor resistance in a vectoontrolled induction machine is necessary to achieve high performance torque
control. The extended Kalman filter (EKF) or the extended Lugeb@&bserver (ELO) have been used to estitgsenachine
parameterThree techniques are presented for use with the EKF and ELO which intipeosecuracy of the rotor resistance-esti
mate,either in both estimators, or in the EKF alone. These techniques are: the use of the synchronous two-axis (d(sub e)-g(sub
e)) frame model of the induction machine with the EKfe inclusion of the core loss resistance to precalculate the phase currents
usedby the estimators, and the injection of a high frequency sine wave on the flux current reference command. These improve
mentsare achieved without increasing the complexityhef estimation algorithms. The consequent improvements in the rotor
resistancestimation are illustrated through simulation and practical implementation of a-@eotolled induction machine.
A high performance digital signal processor (DSP) is used in the practical implementation.
Author (EI)
Digital Systems; Kalman Filters; Signal Analyzers; Signadessing; Syncbnism; Rotors; Winding; Electrical Resistance;
Parameterdentification; Mathematical Models

19980041829
Effect of skew, pole count and slot count on brushless motor radial foe, cogging toque and back EMF
HanselmanD. C., Univ of Maine, USA; IEE Proceedings: Electric Power Applications; Septerh®@¥; ISSN 1350-2352;0l
umel44, no. 5, pp. 325-330; In English; Copyrightiaft Issuing Activity

Permaneniagnet brushless motase increasingly being used in high performance applications. In many of these-applica
tions the acoustic noise and torque ripple characteristics of the motor are of primary concern. Because of this isangamn,
tantto understand the influence of the mageometrical parameters of skew amount, pole count and slot count on the resulting
motor characteristics of radial force, cogging torque and back.ENifle these relationships are understood intuitively and have
beenexplored experimentally and predicted numerigdfigy have not beetonfirmed analytically for motors having any com
binationof skewamount, pole count and slot count. The paper fills this void by exploring these relationships analytically using
a Fourier series. The influencesifewamount, pole count and slot count on motor radial force, cogging torque and back EMF
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areshown to confirm prior experimentahd numerical results. More importantlye derived analytical results provide valuable
insightinto the implications of common motor design choices.

Author (EI)

ElectromotiveForces; FourierSeries; Permanent Magnets; Electric Motorsrdue; Noise (Sound); Rotors;inding; Stators

19980042181
Model H(sub infinity) contr ol of flexible rotor supported by magnetic bearings
HayashiHiroyuki; Saito, Bkashi; Shinoda, dshihiko; Okada, &hji; Nippon Kikai Gakkai Ronbunshu, C Henéhsactions of
theJapan Society of Mechanical Engineers, Part C; August, 1997; ISSN 0387-602ve\63, no612, pp. 2725-2730; In Japa
nese;Copyright; Avail: Issuing Activity

RobustH(sub infinity) control of a flexible rotor supported by magnetic bearings is described. It is aimed at stabilization
aflexible rotor which runs over the bending critical speed. Both ends of the rotor are supported by magnetic bearings which are
controlled by a local PD controller, The stiffness of the bearings needs to be high so that the vibration in the bending modes
becomedess damped with increasing feedback gains. Additional sensors are installed for measurement of the bending modes and
themodal PD controller is used to reduce liigher peaks. Howevesince spillover instability occurs in the system by using the
modalcontroller a modal H(sub infinity) controller is used to avoid spillover instabilibe results show a high probability of
reductionof the lower bending vibration and robustness to the higher peaks.
Author (EI)
Magnetic Bearings; Rotors; Optimal Coaly Robustness (Mathematics); CasifrDigital Systems

19980042247
Predominanceof resonance in expansion-cavity-type muffler with flow (2ndeport, generalization of predominance phe
nomenaof tail pipe resonance)
Liu, B.; Oka, T; Mikami, M.; Kojima, N.; Nippon Kikai Gakkai Ronbunshu, B Hergiisactions of the Japan Society of Mechani
cal Engineers, Part B; July, 1997; ISSN 0387-5016; Volume 63, no. 611, pp. 2500-2506; In Mixed; Copyright; Avail: Issuing
Activity

Predominantesonance can occur in flow-induced noise from an expansion-cavity-tyfierrfaufparticular combinations
of muffler configuration and flow velocityThis phenomenon is caused by self-excited oscillation based on the feedback response
from acoustic resonances of the fleifto shear flowUsually the sound pressure level is much highleen predominance of
tail pipe resonance rather than cavity resonance occurs. The predominance of tail pipe resonance is shown to be strongly
influencedby both the frequency characteristics of acoustic amplification of the tail pipe and the frequency of velocity fluctuation
with a certain phase criterion. The predominance phenomena can be generalized using a new dimensionless independent variable
(L/M(1/M), where L, I' and M are cavity length, acoustically equivalent tail pipe length and Mach numbetaiih piee, respec
tively.
Author (EI)
Pipes (Tibes); Mufflers; Noise (Sound); Noise Reduction; Resonators; Sound Generatodymsanics

19980042253
Prediction method for condensation heat transfer coefficient of perrefrigerants in horizontal micro-fin tubes
Shikazono, N.; Itoh, M.; Uchida, M.; Fukushima, T.; Hatada, T.; Nippon Kikai Gakkai Ronbunshu, B Hen/Transactions of the
JaparSociety of Mechanical Engineers, Part B; JaB97; ISSN 0387-5016;0lume 63, no. 61, pp. 2436-2443; In Mixed; Copy
right; Avail: Issuing Activity

The condensation heat transfer da@énts of pure refrigerants in horizontal micro-fin tulvesre predicted by solving the
modeledequations. In the model, film condensation on the inner fins was estimated from thewatied area, while the forced
convectioncondensation heat transfer dasént of the liquid film was set to be equal to that of the smooth tube. The predicted
resultsshowed good agreement with the experimental results, and it was showfetiata#fthe parameters traiaracterize
themicro-fin tube, i. e., pipe diametdin height, fin pitch and fin tip angle, were well predictedrthermore, the high heat trans
fer coeficient was reproduced ithe high-quality range using the present model, which assumes that the liquid phase is distributed
in the valley between the grooves in this region.
Author (EI)
Heat Tansfer Coefficients; Rdiction Analysis @chniques; Refrigerants; Fins; Heatafhsfer; Mathematical Models
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19980042347
Design and fabrication of surface micomachined micromotors with large dimensions
Kraus,Th., Technical Univ of Berlin, Germany; BaltzeM.; ObermeierE.; Journal of Micromechanics and Microengineering;
Septemberl997; ISSN 0960-1317;0lume 7, no. 3, pp. 196-199; In English; Copyrightaik Issuing Activity

Micromotorswith enlaged 800 micron and 1200 micron rotor diameters are desdnlikeid paperA large driving torque
was obtained by fabricating up to 234 stator and 156 rotor electrodes. Microbridges were used to connect the stator electrodes
to the electrical lines and two tfent electrodelesigns were investigated. The most favourable electrode geometry and-the driv
ing torque was determined by simulating the force per pole. The surface micromachined micromotoeghdabricated and
testedsuccessfully
Author (EI)
Motors; Electomechanical Devices; Miomachining; Stators; Rotors

19980042424
Fabrication of high aspect ratio silicon micostructures by anodic etching
Charlton,M. D. B., Univ of Southampton, UK; ParkeB. J.; Journal of Micromechanics and Microengineering; Septe®@r;
ISSN0960-1317; ¥lume 7, no. 3, pp. 155-158; In English; Copyrightaik Issuing Activity

We describe a refinement of taaodization process commonly used for the formation of porous silicon, which allows the
fabricationof arrays of very high aspect ratio sub-micron pores and free-standing pillars. These structin@srate possess
awide photonic band gap in the near infra red.
Author (EI)
High Aspect Ratio; Eleadmechanical Devices; Silicon; Etching; Aspect Ratio; Bpébaps (Solid State)

19980042432
Simple optical system to optimize a high depth to width aspect ratiapplied to a positive photoesist lithography process
Conederay., Cent. Natl. de la Recherche Scientifique, France; Fabre, N.; Dilhan, M.; Joukfiataihechanics and Microengi
neering;Septemberl997; ISSN 0960-1317;0lume 7, no. 3, pp.1B-120; In English; Copyright;\ail: Issuing Activity

The fabrication of micro electro mechanical systems by electrodeposition inside resist moulds has providtee nestch
in recent years. In this pap@re propose a method to optimize the lithography process of a thick positive photoresist. This tech
nigueis based on the variation of transparency of the photoresist during exposure. During ekecsiserption of the light-sen
sitive compound decreases due to its conversion into indene carboxylic acid. A very good aspect ratio (heightupittit)0ot
andhigh edge steepness (88 deg) has been obtained from one coat and one UV exposure.
Author (EI)
High Aspect Ratio; Eleadtmechanical Devices; Optical Equipment; Optimization; Emotgnetic Absorption

19980042635
Measurements of air change rates and air flow patterns in large single-cell buildings
Said,M. N. A, Inst. for Research in Construction, Canada; ggnand Buildings; Septemhet997; ISSN 0378-7788/olume
26,n0. 2, pp. 175-182; In English; Copyrightyal: Issuing Activity

This paper describes the measurements of the air change rates and air flow patternsge simlarcell aircraft hangar
buildings.The decay of the tracer gas sulfur hexafluoride was used to measairecthenge rates. It was possible to achieve a
uniform mixture of indoor air and the tracer gas in the hangars using the air circulation fans of the heating system. Stratified air
layerscharacterized the air flow patterns within the hangars. For the test conditions, measured air change rates for the two hangars
are in the range 0.32 to 0.47 air changes per hour. Results also suggest that five sampling locations at about 1.8 m (6 ft) heigh
aresufiicient to obtain a representative air change rate fgelaingle-cell buildings.
El
Air Flow; Flow Distribution; Hangars; ¥ntilation; Air Purification; Experiment Design

19980043211
Estimation of speed, stator temperatue androtor temperature in cage induction motor drive using the extended Kalman
filter algorithm
Al-Tayie, J. K., Univ of Newcastle, UK; AcarnleyR P; IEE Proceedings: Electric Power Applications; Septepit897; ISSN
1350-2352Volume 144, no. 5, pp. 301-309; In English; Copyrightih Issuing Activity
Applicationof the extended Kalman filter (EKF) algorithm to the estimatibspeed, stator temperature and rotor tempera
ture in induction motor drives is described. The estimation technique is based on a closed-loop observer that incorperates mathe
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maticalmodels of the electrical, mechanical and thermal processes occurring within the inductiospetdrand temperature
estimationis independent of the driveebperating mode, though closed-loop estimation is possible only if stator currents-are non
zero.The EKF algorithm used to perform the estimation process has been implemented using a TMS320C30 digital signal proces
sorand experimental results demonstrate the effectiveness of the new estimation algorithm.

Author (EI)

Digital Systems; Induction Motors; Kalman Filters; Signal Analyzers; Signadé&sing; Stators; Rotors;ikding; Tempera-

ture; Velocity

19980043214
Minimising r otor losses in high-speed high-power permanent magnet syncmous generators with ectifier load
vander \éen, J. L. £ Eindhoven Univof TechnologyNetherlands; Gfinga, L. J. J.; ¥indenput, A. J. A.; IEE Proceedin@dec
tric Power Applications; Septembd©97; ISSN 1350-2352;0lume 144, no. 5, pp. 331-331; English; Copyright; &ail: Issu
ing Activity
In an early stage of the design of a high-speed 1400kW synchronous generapermihent magnet excitation and loaded
by a rectifier, it became apparent that rotor losses are a major problem. The stator currents cause asynchronous components i
the air-gap field. Analysis shows that a modified polyphase system reduces the number of these components. An approximate
solution for the rotor losses caused by the asynchronous field components has been derived. The formulae show the effects o
machinedimensions and harmonics and thieefof a conductinghield in the rotorThe main purpose of the study is to have
a tool for making an early choice among several stator wircbn§gurations. A modified nine-phase system, combined with
ashield around the permanent magnet ragoa prospective option.
Author (EI)
Electric Generators; HigiSpeed; Loads (Foes); Permanent Magnets; AC Generators; Rotorisididg; Enegy Dissipation;
Stators

19980043333
Stability of the rotor supported in gas journal bearings with a chamber feeding system
CzolczynskiK., Technical Univof Lodz, Poland; War; Septembel997; ISSND043-1648; dlume 210, no. 1-2, pp. 220-236;
In English; Copyright; &ail: Issuing Activity
This paper describes the results of numerical investigations of the stpbilitiem of the rigid symmetrical rotor supported
in two externallypressurized gas journal bearings. The bushes of the bearings are mounted on a system of linear springs and vis
cous dampers. When the stiffness and damping coefficients of these springs and dampers are chosen correctly, it is possible t
avoidthe self-excited vibrations of the rot@uch vibrations, which are caused by the phenomenon of a half-synchronic whirl,
are the major obstacle to the widespread application of gas bearings. The results ohaothdcalexperiments have shown
thatthe elastic support of the bearing bushes can be designed as an additional externally pressurized air ring, surrounding the bush
The set of parameters of such a ring is optimal when the bearing has a chamber feeding system.
Author (EI)
Gas Bearings; Journal Bearings; Rotorgbkation Damping; Damping; Springs (Elastic)

19980043478
Ultrasonic stress evaluation in a compssor otor
Bray, Don E., Bxas A&M Univ, USA; Tang, Wi; Grewal, Dilawar S.; Journal o€$ting & EvaluationSeptemberl997; ISSN
0090-3973Molume 25, no. 5, pp. 503-509; In English; Copyrightaifs Issuing Activity

Therun-out report for a compressor rotor showed an almost continuous bow between the two bearings. The maximum run-out
of 0.03 mm (0.0012 in.) occurred at the inlet to the fourth stage impHEllersteel compressor rotor was just over 3 m in length.
It had been removed from service for maintenance. Each of the seven compressor stages was mourdtat ahttieetime of
thestress measurement. An evaluation of the residual stressigletiecations in the shaft using critically refracted longitudinal,
L(sub CR), ultrasonic waves showed compressive stress on the bowed side of theupgtorting the conclusion that residual
stress is the cause of the bow
Author (EI)
Compessor Rotors; Stéiss Measw@wment; Rotors; Compssors; Bearings; Residual &sis; Refraction; Ultrasonics

19980043722

Mathematically modeling technique for nonlinear vibrations of rotors
Chen,Anhua, XMI, China; Zhong, Jue; Xiangtan Kuangye Xueyuan Xuebao/Journal of Xiangtan Mining Institute; June, 1997;
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ISSN 1000-9930; ¥lume 12, no. 2, pp. 38-44; In Chinese; Copyrigh&iA Issuing Activity
Linear differential equations obtained by general identification and modeling techniques can’t be used to analyze qualita-
tively and quantitatively actual vibration behavior of rotors whenlinearities exist evidently in rotor systems. A new technique
for identifying and modeling rotor systems has been presented in this [dapteematical operations and programming for it are
relatively simple. It doesn’require specially designed excitationscan be applied to practice convenientlige present teeh
nigueis proved to be é&ctive through mathematically modeling a real rotor
Author (EI)
Rotor Dynamics; Rotors; Mathematical Model&yndtion Mode; System Identification; MathematicabBramming

19980044655
Comprehensive measwements of the intermittency exponent in high Reynolds number turbulent flows
Praskovsky, Alexander, Natl. Cent. for Atmospheric Research, USA; Oncley, Steven; Fluid Dynamics Research; November,
1997;ISSN 0169-5983; Mume 21, no. 5, pp. 331-358; In English; Copyrightaifs Issuing Activity

The intermittency exponent mu is determined from comprehensive measurements in the mixing layer (R(sub lambda)
approximately= 2.0 x 10(sup 3)) and in the return channel (R(sub lambda) approximately = 3.2 x 10(sup@}jeoivand tunnel
aswellspheric surface layer at R(sub lambda) approximately = (3.3-12(sup 3). to estimate the value of mu and its depen
denceon R(sub lambda) and the flow conditionsfati&nt methods of data processing are applied teahes data base, i.e., mus
definedby its scaling behavior in the inertial range of centered and non-centered correlation functions and spedyedis-ener
sipation,second order moments of epsilon(sub r) and Inepsilon(sub r), etc. (Here R(sub lambda)yikothwidroscale based
Reynoldsnumbey and epsilon(sub r) is the eggrdissipation averaged over a segment of lenythis found that these methods
do not define a unique value of mu but a set dédiht scaling exponents, and these exponents stay systematicatigndibver
therange of flow conditions which was studied. No tendencyhfese exponents to collapse is observed up to R(sub lambda) =
12.7x 10(sup 3).
Author (EI)
Flow \&locity; High Reynolds Number; Reynolds Numbaerpiilent Flow; Vihd Tunnels; Channel Flow; Coelation

19980046111
Noise and vibration control for HVAC and piping systems
Yerges, James F., Yerges Acoustical, USA; Yerges, John R.; HPAC Heating, Piping, Air Conditioning; October, 1997; ISSN
0017-940X;Volume 69, no. 10, pp. 44-47; In English; Copyrightaik Issuing Activity

Noiseand vibration control for building mechanical systems is a subject that is still being dealt withTtudayticle ofers
engineeringadvice on how tavoid noise and vibration problems through good mechanical engineering design and strategic com
municationwith other members of the construction team.
El
Aerodynamid\oise; Air Conditioning; FaBlades; Noise Reduction; Space Heating (Buildingration Damping; €chnical
Writing; Mbration Mode; Noise (Sound)

19980047517
Velocity structure functions in a turbulent plane jet
PearsonB. R., Newcastle, Uniy Australia; Antonia, R. A., Newcastle, Uni¥iustralia; 1997, pp. P3tY to P3-121; In English;
Copyright;Avail: Aeroplus Dispatch

Measurementiave been made afoments, up to order eight, of the longitudinal velocity increment delta u on the centerline
of a turbulent plane jet in the self-preserving region of the. fiM@asurements of both delta u and delta v (where v is the lateral
velocity fluctuation) were made at R(lambda) = 600. The IR (inertial range) scaling exponents ofadeltgnificantly smaller
thanthose of delta u. The departure from isotropy in the inertial range is also discussed.
Author (AIAA)
Turbulent Jets; Flow &ocity; Wind Tunnels; Nozzle Geometry

19980047523

Modeling of turbulent swirling flows

Shih, Tsang-Hsing, NASA Lewis Research Center, USA; Zhu, Jiang, NASA Lewis Research Center, USA; Liou, William W.,
NASA Lewis Research CentddSA; Chen, Kuo-Hueyloledo, Univ, USA; Lumley John L., Cornell Uniy USA; 1997, pp. 31-1

to 31-6; In English; Copyright; vail: Aeroplus Dispatch
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This paper is devoted to a development of a cubic Reynolds stress-strain model for turbulent swirling flows, inspired by the
work of Laundets (1995) group dt/MIST. Using this type of model, one only needs to solve two turbulence equations, one for
turbulentkinetic enegy and the other for dissipation rate. The cubic model developed in this paper is based on a general Reynolds
stress-straimelationship. Wo flows have been chosen for model evaluation. One is a fully developed rotating pjmntiahve
otheris a more complex flow with swirl and recirculation.

Author (AIAA)
Turbulent Flow; Swirling; Aicraft Engines; Combustion Chambers; ReynoldssStrComputational Fluid Dynamics

19980047528
Complex time series modeling and analysis forotor dynamics identification
Lee,C. -W, Korea Advanced Inst. of Science ar@tinology Republic of Korea; Park, J..;Kim, K. -J.; Journal of Wration
andAcoustics, Tansactions of the ASME; Octobd997; ISSN 1048-9002;0lume 1.9, no. 4, pp. 512-522; In English; Cepy
right; Avail: Issuing Activity

A new timeseries method, directional ARMAX (dARMAX) model-based approach, is proposed for rotor dynamics identifi
cation.The dJARMAX processes complex-valued signals, utilizing the complex modal testing theory which enables the separation
of the backward and forwardodes in the two-sided frequency domain and maKestiee modal parameter identification pos
sible,to account for the dynamic characteristics inherent in rotating machiierylARMAX is superior in nature to the conven
tional ARMAX particularly in the estimation of the modal parameters for isotropic and weakly anisotropic rotors. Numerical
simulationsare performed to demonstratéeefiveness of the dARMAX.
Author (EI)
Rotor Dynamics; ime Series Analysis; Rotors; Rotation; Mathematical Models

19980047553
Effects of blowing/suction fom a spanwise slot on a turbulent boundary layer flow
Choi, H., Seoul National Uniy Republic of Korea; Park, J., Seoul National UriRepublic of Korea; Hahn, S., Seoul National
Univ., Republic of Korea; 1997, pp. P1-37 to P1-42; In English; Copyrighil:AAeroplus Dispatch

Effects of uniform blowing/suction from a spanwise slot on a turbulent boundary layer are investigated using the direct
numerical simulation technique. Even though the magnitude of blowing/suction is very small, it significantly changes the skin
friction as well as the streamwise vortxove the wall. In the case of uniform blowing, the skin friction on the slot is significantly
decreasedStreamwise vortices above the wall are lifted up by blowing, and thus the interaction of the vortices with the wall is
reducedTherefore, the lifted vortices become strongesulting in increased turbulence intensity as well as skin friction-down
streamof the slot. The oppositefetts are observed in the case of uniform suction.
Author (AIAA)
Turbulent Boundary Layer; Blowing; Suction; Boundary Layer Flow; Skin FrictiomgV8lots

19980047559
Calculation of gas turbine combustor flows using an adaptive gridedistribution method
JonesW. P, Imperial College of Sciencee@hnology and Medicine, UK; Menzies, R., Rolls-Royce, PLC, UK; 1997, pp. 3-25
to 3-30; In English; Copyright; vil: Aeroplus Dispatch

A 3D adaptive grid redistribution scheme is described and applied to the calculation of the reacting flow in a gas tdurbine com
bustionchamberThe adaptive grid method is coupled t8aflow solver employing the k-epsilon turbulence model and a con
served scalar description of combustion. The results of the calculations on different grid sizes are shown and are compared to
measurementd.he adaptive grid scheme is shown to improve the results of the calculations by reducing numerical errors.
Author (AIAA)
Gas Trbine Engines; Combustion Chambers; Reacting Flowe& bimensional Flow

19980047562
A new low-Re non-linear two-equation turbulence model for complex flows
Apsley,David D., UMIST UK; LeschzinerMichael A., UMIST UK; 1997, pp. 6-25 to 6-30; In English; Copyrightjaii: Aero-
plus Dispatch

A new low-Re, nonlinear k-epsilon turbulence model is proposed and tested. The stress-strain relationship is derived by the
iterative solution of an algebraic stress model. Truncation of the process at the third iteration yields a stress-strain relationship
which is cubic in the mean-velocity gradients and circumvents the singular behavior which afflicts the exact solution at large
strains. Free coefficients are calibrated - as functions of y* - by reference to DNS data for a channel flow, and are extended to
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non-equilibriumconditions by consideration of their P/epsilon dependence. The model performance is investigated for two 2D
separated flows.

Author (AIAA)

K-Epsilon Trbulence Model; Low Reynolds Number; ReynoldssStrAirfoil Pofiles; \élocity Distribution

19980047574
Computation of film cooling by lateral injection using a multi-block technique
Lakehal,D., Karlsruhe, Uniy Germany; Theodoridis, G. S., Karlsruhe, Un&ermany; Rodi, WKarlsruhe, Uniy Germany;
1997,pp. 3-13 to 3-18; In English; Copyrightyail: Aeroplus Dispatch

Thefilm-cooling efectiveness of a flat plate by a row of laterally injected jets is investigated using a-S@kesequation
solverwhich employs a finite-volume method with a multiblock technique. The paper compares measured and calculated temper
atureand velocity fields obtained with the k-epsilon-based two-taydrulence model fovarious blowing rates. The resolution
of the viscosity-d&cted neawall region with a one-equation turbulence model yielded a noticeable improvement in the predic
tion of film-cooling efectiveness compared to results obtained with wall functions. Furtheremore, results of additional calcula
tionsusing the ad hoc correction proposed bygBbss et al. (1978), which attempts to promote the latefakglifty, combined
with the two-layer model indicate that this anisotropy correction indeed enhances the sppregidmg, but its application very
closeto the wall needs additional calibration.
Author (AIAA)
Film Cooling; Flat Plates; Jet Flow; Finitedlume Method; Girbulence Models; Aaraft Engines

19980047592

Assessment of nondestructive evaluation needs for ageing corporate and privatecaaft

Reinhart, Eugene R., Reinhart and Associates, Inc., USA; 1997, pp. 278-285; In English; Copyaighiefoplus Dispatch
Considerablattention has been focused on the life extension of ageing military and commercial aircraft by the government

andmajor aircraft fabricators. A vital, but often neglected segment of the aircraft industry is the area of inspecting ageing fleets

of corporate and privately-owned afteraft. Many of these aircraft are inspected and maintained by the various FAA-approved

repairstations located around the countipndestructive inspection (NDI) methods, equipment, and trained inspectors are a key

aspect of maintaining these aircraft howetleere are currently several issues that need to be addbysthedprivate sector NDI

community.Personnel training and certification to an accepted standard is critically needed in this industry since experience and

capability in NDI can vary considerably betwedwAFstations and inspectors. Also, the updating of NDI methods and standards

is needed. A review of these issues and suggestions for improvement are presented.

Author (AIAA)

Nondestructive 8sts; General ation Aircraft

19980047603
The use of solid film highlighter in automation of D Sight image interpetation
Forsyth,D. S.,National Research Council of Canada, Inst. for Aerospace Research, Ottawa, Canada; Komorowsiijahd?
ResearctCouncil of Canada, Inst. for Aerospace Research, Ottawa; Gould, Ratnal Research Council of Canada, Inst.
for Aerospace Research, Ottawa; 1997, pp. 50-56; In English; Copyrigiit; Aeroplus Dispatch

Many studies have shown inspector variability to be a crucial parameter in nondestructive evaluation (NDE) reliability. It
is desirable to automate the decision making process in NDE as much as possible; automation of inspection data handling anc
interpretation will also enable use of data fusion algorithms currently being researched for increasing inspection reliability via
combinationof different NDE modes. Enhanced visual inspection techniques such as D Sight (double pass retroreflection) have
the ability to rapidly inspect lap splice joints in transport aircraft for corrosion. Automated interpretaldpiglit images is being
developedo maximize inspection reliabilityhis requires that variability in surface reflectivity due to paint, contaminants, and
dirt be eliminated or controlled. In a method of applying a solid film to a surface before optical inspections, the film conforms
to the surface, preserving topographical information while maintaining constant refledingge conditions allow for the devel
opmentof metrics for quantitative corrosion measurement in aircraft lap splice joints using D Sight and other optical methods.
Different metrics suitable for automated interpretation have been developed and tested on inspections of actual service-retired
aircraftspecimens using D Sight with solid film highlighter
Author (AIAA)
Automation; Image Analysis; Nondestructiwests; Corpsion; Aircraft Structues
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19980047604
Damage identification and location on a typical aeynautical structure
NapolitanoLuca, Naples, Uniy Italy; Fedele, Paolo, Napoli Il, UnjJtaly; Viscardi, Massimo, Naples, Unj\taly; Lecce, Leo
nardo,Naples, Uniy, Italy; 1997, pp. 100-106; In English; Copyright;all: Aeroplus Dispatch

A technique for detecting and locating structural damages is presented in thistpapased on the analysis of experimen
tally evaluated Frequency Response Functions (FRFs), and consists of a comparison of the FRFs of the healtiwhathucture
areassumed as reference and the FRFs collectedexedif times. A damage detection index interprets tlierdiices between
the FRFs. The results obtained by this technique when tested on a partiabfraro@mmercial aircraft were very interesting.
It was possible to detect and locate all damages which were simulated/induced and also gave an indication of the extent of the
damageMoreover the technique has the basic features regnired of a new NDE technique keriygasonmodel-related and
having the possibility of performing real-time monitoring.
Author (AIAA)
Aircraft Structues; Damage; Nondestructivests

19980047606
Phase unwrapping for flaw detection - Is it necessary?
Bard,Benjamin A., Pennsylvania State UniMniversity Park, USA; 1997, pp. 168-178; In English; CopyrighgilA Aeroplus
Dispatch

The phase-stepping technique is becoming a common enhancement to digital shearography and holography systems used i
NDE. Capturing a series of phase-stepped images, rathejusianpairallows the calculation of surface deformation at every
pixel; data forman equispaced, spatially dense set rather than a sparse collection of nonuniformly spaced points. Phase maps are
calculated modulo 2(pi). If surface deformations are of sufficiently high amplitude, the phase will appear 'wrapped’. The next
logical step is to 'unwrap’ the phase and make it continuous again. For flaw detection purposes, tiowehficult step should
be questioned; it is sometimes not only unnecessarydeleterious to the flaw detection process. Further image processing steps
mustsometimes be applied to the unwrapped phase in order to expose flaws once readily visible in the wrapped phase map. These
steps, onhapplicable to an unwrapped phase map, can also serve to uncover some flaws not previously visible in the wrapped
phase map. Finally, effective data visualization plays an important role in conveying information embedded in the wrapped or
unwrappedhase maps. This paper introduces these issues and gives several examples, wrapped and unwrapped, with varying
excitationtype, composite material, flaw type, and image processing.
Author (AIAA)
Sheaography; Nondestructiveests; Defects; Skin (Structural Memberings

19980047637
The monitoring of crack growth beneath a bonded epair using Bragg gratings
McKenzie, |., Monash Univ., Australia; Jones, R., Monash Univ., Australia; Chiu, W. K., Monash Univ., Australia; Booth, D.,
Victoria Univ. of TechnologyAustralia; Galea, S., D®J, Australia; 1997, pp. 272-283; In English; Copyrightai Aeroplus
Dispatch

In the aircraft industry the use of externally bonded composite repairs has become an accepted way of repairing fatigue, or
corrosion,damaged metallic structural components. Optical fibées afmeans of monitoring the load transfer process in these
repairs,and can therefore be used to provide an indication of the integrity of the Yépaiescribe the use of an array of Fiber
BraggGrating strain sensors (FBGs) for the in situ monitoring of bonded repairs to aircraft structures and, in jpiueioodar
toring of crack propagation beneath a repair. The FBGs have been multiplexed using a combination of wavelength and spatial
techniquegmploying a tunable Fabry-Perot filter to track individual gratiige. multiplexed FBGs were then surface mounted
on a boron-epoxy unidirectionabmposite patch bonded to an Al component. The sensors were located so as to monitor-the chang
ing stress field associated with the propagation of a crack beneath the patch. The ability of relating experimental results to sensor
readingss then confirmed using both a thermoelastic scan of the patch and 3D finite element analysis. The relative merits of sur
facebonding verses embedding sensors are discussdd standardized embedding procedure for fiber optic sensors in boron-
epoxypatches is described.
Author (AIAA)
Bragg Gratings; Crack Rapagation; Aicraft Maintenance; Ban-Epoxy Composites

19980047770

Modelling of extra-compressibility terms in high speed turbulent flows
Lejeune Christine, Bulouse, Inst. de Mecanique des Fluides, France; Kourta, Azzedinep3e, Inst. de Mecanique des Flui
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des,France; 1997, pp. P3-71 to P3-76; In English; CopyrighdjlAAeroplus Dispatch

This paper deals with the development of turbulence modelsdbrspeed turbulent flows. Special attention is devoted to
the pressure-dilatation correlation Pi(d) that represents an important contribution of dilatafiectal@i the turbulent kinetic
energybudget. Thanodelling of this term is based on linear acoustics. A simple-ofderagnitude analysis, including isentropic
hypothesidor the thermodynamic properties of the fluid permits to deduce an algebraic expression for Pi(d). A modified turbu
lence model including extracompressibility terms is finally tested on a supersonic mixing layer with a convective Mach number
varyingfrom 0.2 to 1.0. Our numerical results are in good agreement with the experimental data from other authors.
Author (AIAA)
Compessible Flow; Tirbulent Flow; Tirbulence Models; Hypersonic gnaft; Flow \élocity; Mixing Layers (Fluids)

19980047894
Thermal wave imaging of defects in fiberreinfor ced composites
Favro,Lawrence D., \yne State Uniy USA; Han Xiaoyan, Wayne State Uniy USA; Thomas, Robert L., 8yne State Uniy
USA; 1997, pp. 129-134; In English
Contract(s)/Grant(s): F49620-93-1-0428; Copyrightail Aeroplus Dispatch
The principles of thermal wave imaging for NDE are described. The technique uses high-power photitash dritps
for pulse-heating of the surface of the composite. The cooling of the surface is monitoredrtsyof an IR video camera. Dis
bondsdelaminations, and inclusions are seen in the thermal wave images, with deeper features appearing systematically at later
times.Examples of the application of thermal wave imaging to nondestructive evaluation of boron fiber composite reinforcement
patchesand graphite-fiber aerospace composite materials are described.
Author (AIAA)
Infrared Imagery; Fiber Composites; Nondestructiest$; Spacecraft Struces; Aircraft Structues

19980047895
An overview of vibrational-based nondestructive evaluation techniques
ShenJi Y., North Carolina Agricultural andeEhnical State UniyGreensboro, USA; Sharpe, Lonnie, Biorth CarolinaAgricul-
tural and Technical State Univ., Greensboro; Jankovsky, Amy L., NASA Lewis Research Center, USA; 1997, pp. 117-128; In
English;Copyright; Avail: Aeroplus Dispatch

Nondestructivalamage detection is an important issue in aerospace/aeronautical structures.of kibregtéon-based nen
destructiveevaluation (NDE) techniques kocate structural damage has been attempted in aircraft gedsfaaice structures. In
anattempt to develop a structural health monitoring system for rocket engines, hundreds of papers on vibrational assessment have
beenreviewed. @ provide a comprehensive overview of various vibrational-based NDE techniques, including a brief-introduc
tion of the theoretical background of different methods, an analysis of their advantages and drawbacks, and a foretaste of the
applicationsof different methods towards tifent type of structures. Many of these methods have been tested using mass-spring
testmodels or simple planar truss models. Few standard test problems truly embrace the essence of real-world structures, and ar
assuch poor judges of the performance of a few method.
Author (AIAA)
Structural \ration; Nondestructive 8sts; Spacecraft Struces; Aircraft Structues

19980047898
A perturbation solution for the interaction of Lamb waves with localized surface defects
El-Azab, A., California, Uniy Los Angeles, USA; Mal, Ajit K., California, UnivLos Angeles; 1997, pp. 76-86; In English
Contract(s)/Grant(s): F49620-93-1-0320; Copyrightail Aeroplus Dispatch

We present an analytical solution of the transmitted and reflected wavedigdds the interaction of Lamb waves with lecal
ized, small-scale defects (e.g., corrosion pits) on plate surfaces. The surface defect is represented by a distribution of surface
sourcesand the overall solution is obtained as a superposition afit¢ident wave field plus themall’ wave field associated
with the surface sources. The reflection and transmission coefficients of various Lamb modes are also determined. It is shown
thatthe scattered (perturbation) fietdnsists of a superposition of various possible modes at the frequency of the incident mode.
Forthe fundamental modes, it is found that the reflectionficomits are periodic functions of the defect width, with pleeiod
and magnitude being dependent on the surface defect profile. The transmisdioiecbfer the converted mode is also found
to bea periodic function of the defect width, while that corresponding to the incident mode does not deviate significantly from
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unity. A parametric study has also shown that to this approximation the numerical values of the reflection and transmission coef
cientsare not sensitive to the maximum slope of the defect profile.

Author (AIAA)

Lamb Vdves; Vilve Interaction; Surface DefectsaWe Scattering; Coosion; Aircraft Structues

19980047900
NDI method to locate intergranular corrosion around fastener holes in aluminum wing skins
Rutherford, Paul S., Boeing Co., USA; 1997, pp. 57-67; In English
Contract(s)/Grant(s): F34601-88-C-1080; CopyrighaiR Aeroplus Dispatch

Contactbetween galvanically dissimilanetals, such as cadmium plated steel fasteners and aluminum wing skins are known
to be a source of corrosion. If a void exists between the fastener head and the aluminum skin, moisture can collepandanter
corrosionmay occur along aluminum grain boundaries, which run parallel to the surfacendfithekin. If integranular corre
sion is allowed to propagate, delamination of the thin layers of aluminum, or 'exfoliation corrosion’, will\vbeur this inter
granularcorrosion reaches an exfoliated state, extensive rework is involved in removing the corrosion. This paper discusses the
resultsof an USAF E-3A Engineering Servicask to develop a nondestructive inspection procedure to detegramelar corre
sionin an incipient state before it reaches exfoliation. Eddy current and ultrasonic inspection techniques were evaluated. A novel
ultrasonic pulse echo technigue was developed which uses a focus transducer with a hand-held fixture. Inspections were per-
formedon test parts which were removed from the upper wing skénrefired 707 which had varying degrees of gr@nular
andexfoliation corrosion. Inspection resustee compared to the results from the mechanical rework of the wing skin and dissec
tion of a wing skin fastener hole.
Author (AIAA)
Nondestructive @sts; Integranular Cormosion; Fasteners; Aluminum Alloys; Skin (Structural Membemgé/

19980047901
Low-fr equency magnetoesistive eddy-curent sensors for NDE of aging acraft
Boltz, E. S., TPL, Inc., USA; Cutleb. W, TPL, Inc., USA; Ternan, TC., TPL, Inc., USA; 1997, pp. 39-49; In English; Copy
right; Avail: Aeroplus Dispatch

Life extensions on numerous military and commercial aircraft have heightened the need for quantitative, nondestructive
detectionof deeply buried damage in aircraft structureaditional coil-based eddy-current sensors are severely limited in their
ability to detect small buried defects, defects uridsteners and deeply buried cracks and corrosierhaVe developed eddy
currentsensors based on the use of giant magnetoresistance (GMR) sensor elementde@Migbfsensitivityvery wide band
width and low noise from dc to over 1 GHz. Coupled with the ability to fabricate GMR sensors with micron-level dimensions,
thesenew eddy-current sensordafan ideal technology for inspections requiring high spatial resolution grieeply-penetrat
ing fields. This paper discusses magnetoresistance and results obtained using a prototype GMR sensor for both contacting an
noncontactingC-scan measurements on samples containing crack and corrosion damage.
Author (AIAA)
Low Frequencies; Magnetostriction; Eddy Cents; Nondestructiveests; Aicraft Structues

19980047902
Detection and imaging of corosion around wing skin fasteners using the dripless bubbler ultrasonic scanner
Hsu,David K., lowa State UniyAmes, USA; Barnard, Daniel J., lowa State Unmes; 1997, pp. 32-38; In English; Copyright;
Avail: Aeroplus Dispatch

Thegalvanic action between steel fasteners and aluminum wing skins of aircraft often leads to hidden exfoliation corrosion
around the countersink surface of the fastener heads. to detect and evaluate the severity of such corrosion defects, the Driples
Bubblerultrasonic scanner was applied. This technique uses a focuseableigim frequency (15 MHz) ultrasound in a closed-
cycle,watercoupled scaof wing skin test panels (typically 0.190 to 0.230-inch thick) containing corroded and uncorreded fas
tenersWith full waveform acquisition, not only the lateral extent but #feodepth profile of the corrosions around the fastener
heads were mapped out, subject to shadowing of defects at different depth. The technique is capable of providing quantitative
assessmertf the severityof the corrosion. In tests conducted to evaluaferdint techniques, the Dripless Bubbler has shown
high probability of detection and low false call rate. Tesence of paint on the surface did not degrade the performance of the
techniqueln addition, the Dripless Bubbler was also used on wing skin panels containing repair 'blendout’ regions that had 0.020
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to 0.100 inch of metal removed from the surface by grinding. Corrosions around fasteners in the blend-out regions were also
detected.

Author (AIAA)

Ultrasonic Flaw Detection; Cowgsion; Fasteners; Wings; Skin (Structural Member)

19980047920
Test benches for ceramic components for automobile gas turbines
Avran, Patrick, ONERA, France; Leclair, Alain, Peugeot-Citroen, France; Payen, Gerard, Renault, France; ONERA, TP no.
1997-69;1997; In English
Report No.(s): ONERA, TP no. 1997-69; Copyrightaik Aeroplus Dispatch

Thefirst part of this paper describes a test facility adapted to characterize the catalytic combastombustion chamber
is a LPP combustor (Lean Premixed Prevaporized), made of prelpataix duct, catalytic part, and afterburrigach compo
nentwill be validated separately for the required conditions. All the measurements and acquisition dizdardred. The second
partdeals with a test facility for hot spin testing of the ceramic wheel. The base of the test banddiigeal turbochager With
this configuration it will be possible to test the ceramic radial wheel within theTAGdecifications; in this case the compressor
is used like a break. The last part is devoted to ceramic heat exchanger test rigs: the first one in order to etteduatertirechani
cal stressesn the samples and the second one to assess the performance compared tdAhspaGfications and to restitute
thetransient and thermal shock conditions. In this program the heat exchanger is fixed.
Author (AIAA)
Test Facilities; Ceramics; Gadlifbines; Supathamgers; Turbocompessors; Automobile Engines

19980047930
The detection of interlaminar corrosion in rivetted thin aluminum skins
Geng,Q., Windsor, Univ., Canada; North, WWindsor Univ., Canada; 1997, pp. 256-262; In English; CopyrightilA Aeroplus
Dispatch

The fuselage of an aircraft is made by rivetting thin aluminum skins to the substructure, which is then exposed to the elements.
Moisturecan penetrate between these aluminum surfaces causing interleonioaion. This research describes an optical proce
dure to inspect large areas of quasi-flat surfaces in order to identify areas of suspected interlaminar corrosion, followed by a
focussediltrasonic test in the suspected area to confirm the interlaminar corrosion. After a contour scariesfdimg @frea to
determinghe resulting contour amplitude, a FEA model of the area was used to estimate the stress in the aluminum skin.
Author (AIAA)
Skin (Structural Member); Rivets; Fuselages; ©sion; Inspection

19980047986
Modeling shallow-spherical-shell piezoceramic actuators as acoustic boundary cooltelements
Jayachandran, V., Delaware, Univ., Newark, USA; Sun, J. Q., Delaware, Univ., Newark; Smart Materials and Structures; Feb.
1998;ISSN 0964-1726; Mume 7,, no. 1, pp. 72-84; In English
Contract(s)/Grant(s): NSF CMS-96-34672; Copyrightaik Aeroplus Dispatch

Therehas been a growing interest in the active suppression of noise in aircraft interiors. While there are alredifiereany
technicalsolutions available in the form of active noise controllers using loudspeakesgaeidral sources, there is a need for
low-profile acoustic sources thabuld be used for generatingdarvolume velocities with high fedfiency and low control ébrt.
This paper presents an investigation into the potential use of shallow-spherical-shell a¢ilsddasown as RAINBOW actua
tors), made of piezoelectric materials suppomeda flexible foundation along the edge, for such applications. The actuators have
beenmodeled analyticallyand theeffects of curvature, mount dtiless, mass, and other parameters on the natural frequencies,
linearstroke, and volume velocity have been studied. Simulagisults are presented, and the potential for using the actuator as
anefficient acoustic source is discussed.
Author (AIAA)
Shallow Shells; Agraft Noise; Noise Reduction; Acoustic Excitation; Active Gantr

19980047990

Joint field of integrated fibr e optic sensors for aicraft and spacecraft safety parameters monitoring

Pol'skii, Yuri E., Kazan Stateechnical Univ, Russia; Morozaqwleg G., Kazan Stateethnical Univ, Russia; 1997, pp. 217-223;
In English; Copyright; &ail: Aeroplus Dispatch
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Developmentrends of on-board fiber optic systems for safety-parameter monitoring of aerospace transport facilities are con
sidered.The concept of a joint field ehtegrated fibeoptic sensors is incorporated and possibilities for on-board system creation
with improved metrological and information features, based on field advantages, are discussed. @tieptioakreflectometry
applications for information removal from sensors in the field are considered, and constructive particularities of the latter are
determinedApplications of sensors based two twisted fibers with locked ends in amplitude, polarimetric, and reflectometric
measuringransducers are discussed.

Author (AIAA)
Multisensor Applications; Fiber Optics; Airaft Safety; Aeyspace Safety; Spaceafisportation; In-Flight Monitoring

19980047993
Automatic shearography inspection system for helicopter otor blades
Walz, Thomas, Ettemeyer GmbH, Germany; Ettemeyedreas, Ettemeyer GmbH, Germany; 1997, pp. 187-192; In English;
Copyright; Avail: Aeroplus Dispatch

Helicopterrotor blades are highly sophisticated products composed of a variety of matedi@ismponents. They are safety-
relevantcomponents and therefore, 100 percent quality control has to be assured. Eurocopter has installed a system for automatic
and100 percent inspection of rotor blades on structural defects in which laser shearography is used as antewpeqtien
Therotor blades are mounted in a vacuum chamber and loaded with a relative prefeerecdif At this load, bonding and struc
tural defects show up as tiny deformations of the surface and are recorded with two shearography cameras, positioned on bott
sidesof the rotor blade. After each measurement, they are automatically moved to the next inspection position. Irthibis way
entirerotor blade is automatically inspected in several measuring steps. As this helicopter blade inspection system is the first auto
matic production control system based on laser shearography in Europe, this application is an important step in bringing shearogra
phy techniques into production control.
Author (AIAA)
Sheaography; Rotary \ivigs; Nondestructiveebts; Composite Materials; Automatic Canttr

19980047994

Holographic analysis of the structural and operational dynamics of aadvanced graphite-epoxy composite flight conti

structure

Fein,Howard, Polaris Research Group, USA; 1997, pp. 179-186; In English; Copyniglilt; Xeroplus Dispatch
Holographicinterferometry (HI) has been successfully employed to characterize the matedidshavior of diverse types

of structures under stress. Specialized variations of this technology habeatsapplied to define dynamic and vibration-related

structural behavior. Structures and materials can be analyzed with very low amplitude excitation, and the resulting data can be

used to adjust the accuracy of mathematically derstedttural models, aiding the primary engineering of advanced graphite-

epoxy fiber compositenaterials for use in aircraft, missile, and smart weapon control structure applications that must consider

extremesn vibration and mechanical stresses. These are ideal requisites for analysis using advanced holographic methods in the

initial design and subsequent test of such advanced components. Holographic techniques are definitive in their identification of

vibrationalmodes, displacements, and motion geometries. Stextteére directly indicative of various types of induced mechan

ical, thermal, and acoustic structural stress related to hidden structural anomalies and defects. Derivifograatibn can be

crucialto the determination of mechanical configurations and designs, as well as critical operational parameters of advanced engi

neeringmaterial structures.

Author (AIAA)

Holographic Interferometry; Graphite-Epoxy Composites; Flight Control; Nondestructive Tests; Modal Response; Vibration

Measurement

19980047995

A real-time portable phase-stepping sheagraphy system for NDE

Lu, Guowen, Pennsylvania State UniJniversity Park, USA; Bard, Benjamin, Pennsylvania State.|Jdiiversity Park; W,

ShudongPennsylvania State Unjwniversity Park; 1997, pp. 156-167; In English; CopyrighiaiA Aeroplus Dispatch
Shearographpas been shown to be a powerful tool for on-site nondestructive evaluation (NDE) applications, especially in

aircraftcomponent inspections. Howeyeurrent commercially available portable shearography systems are qualitative, low S/N,

andlow flaw detection sensitivityin this paperwe will introduce a real-time, high-resolution, portable, phase-stepping shearo

graphysystem developed at Pennsylvania State Univeildiey system can fit into a wheeled cart and run at a speed of 1-2inspec

tions/sec for a 7 x 5-inch field of view; it provides full quantitative analysis ability, and substantially improves flaw detection
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sensitivity. The applicability and portability of the system to on-site field NDE applications have been tested by a successful field
demonstratiortonducted at a naval air station.

Author (AIAA)

Real Tme Operation; Sheagraphy; Nondestructiveests; Aicraft Structues

19980048056
Energy absorption of composite plates and tubes
Dubey,Dean D., Maryland, UniyCollege Park, USA; izini, Anthony J., Maryland, UniyCollege Park; Journal of Composite
Materials;1998; ISSN 0021-9983;0lume 32, no. 2, pp. 158-176; In English
Contract(s)/Grant(s): DAAH04-93-G-0001; Copyrightiall: Aeroplus Dispatch

A total of 28 graphite/epoxy flat-plate specimens and six graphite/epoxy tube spewmnersushed under quasi-static-con
ditions to provide a basis for comparison of the measured energy absorbency of these two geometriegy Hisathency
of each specimen was measured, and the specific sustained caistgsgvas determined. All plate and tube specimens were
manufacturedrom AS4/3501-6 graphite/epoxy with the same layup and thickness, thus providing a common laminate for com
parison. Flat-plate specimens of two different widths were tested to determine the effect of the testing fixture on the observed
energyabsorbencyThe flat-plate results indicate that the specific gnabsorbency per unit thickness is nearly independent of
the specimen width, with a small contribution to the ggeabsorbency by the testing fixture. Howevhbis calculated value of
measurecenegy absorption due to the test fixture is within the scattéhetlata. The results also indicate that specimen geometry
affectsspecimen stability and therefore the failure modes exhibited by the specimen during crushing. Flat-plate specimens can
be used as a loweost alternative to tube specimens or in test programs requiring simpler geometries.
Author (AIAA)
Eneigy Absorption; Graphite-Epoxy Composites; Flat Plates¢raiit Structues; Crushing

19980048084
Static aeroelastic effects on a transonic indicialesponse wing flutter calculation
Kolonay,R. M., USAF Research Lab., USA;arig, Henry TY., California, Univ, Santa Barbara; Journal of Aircraft; Af©98;
ISSN0021-8669; ¥lume 35, no. 2, pp. 339-341; In English
Report No.(s): AIAA Paper 96-3983; Copyrightyal: Aeroplus Dispatch

A method is proposed for including static aeroelasfeces in a transonic indicial response fing flutter analysis. The method
usesstatic aeroelastic equilibrium states as aerodynamic surface boundary conditions when performing indicial responses. In the
exampleconsideredhere, the inclusion of static aeroelastieets is shown to reduce thefdifence between the indicial response
flutter dynamic pressure and the time integration flutter dynamic pressure from 7 to 0.1 percent.
AlAA
Aerpelasticity; Wihg Oscillations; Tansonic Flutter; Fighter Aicraft; Flutter Analysis; Unsteady Aedynamics

19980048088
Composite patches asainforcements and crack arestors in aircraft structur es
Lena,M. R., Purdue Uniy USA,; Klug, J. C., Purdue Unj\JSA; Sun, C. T Purdue Uniy USA; Journal of Aircraft; Aprl998;
ISSN0021-8669; ¥lume 35, no. 2, pp. 318-323; In English; Copyrightais Aeroplus Dispatch

The application of adhesively bonded composite patches as reinforcements and crack arrestors for a multisite damaged air
craft structure is investigated. Experiments are performed to teability of a bonded composite reinforcement to prevent cracks
from coalescing. With a finite element model developed for composite patch repairs féoe @fthermal residual stresses on the
stress-intensity factor and the resulting fatigue crack growth rate is demonstrated. An effective thermal stress is estimated by
comparingexperimental results with model predictions. Reinforcement for a multiple-site daihsg®n is analyzed by model
ing an infinite row of closely spaced cracked rivet holes. The composite reinforcement is shown to dramatically reduce the stress-
intensityfactor, increase fatigue life, and protect against catastrophic failure.
Author (AIAA)
Aircraft Structues; Adhesive Bonding; Reinf@ment; Crack Closet Fatigue Life; Composite Materials

19980048115

Effect of low-solidity vaned diffusers on the performance of a turbocharger comgssor

Eynon,P. A., Univ. of Bath; Whitfield, A.; Proceedings of the Institution of Mechanical Engineers, Part C: Journal of Mechanical
EngineeringScience; 1997; ISSN 0954-406lvme 21, no. 5, pp. 325-339; In English; Copyrightiall: Issuing Activity
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Thedesign of low-solidity dfuser vanes and thefeft on the performance of a turbodyer compressor is discussed. The
effect of vane number and turning angle was investigated while maintaibmgjaesign with a solidity of 0.69 and a leading
edge angle of 75 deg. This large leading edge angle was specifically chosen so that the vane would be aligned with the low
flowratesclose to suge. Tests were initially conducted with six, eight and ten vanes and a turning angle of 10 deg. Based on these
resultsthe ten-vane design was selected for further investigation with 15 and 20 deg of vane turning; this led to vane exit angles
of 60 and 55 deg respectivelM| results are compared with those obtained withstiaadard vaneless fliger configuration and
it was shown that all designs increased and shifted the peak pressure ratio to reduced flowrates. Ticeepegkvefs reduced
relative to that obtained with the vaneless diffuser. Despite the low-solidity configuration none of the vane designs provided a
broadoperating range without the use of a variable geometry configuration. This was attributed to the seketdige leflading
edgevane angle.
El
Compessors; Trbomachinery; Mechanical Engineering

19980048182
A profile pulsing under the free surface of a ponderable fluid over a horizontal bottonKontur, pul’siruyushchij pod svobod
noj poverkhnost'yu vesomoj zhidkosti nad gorizontal’nym dnom
Filippov, S. I., Kazanskij Gosudarstvennyj UniRussia; Aiatsionnaya &khnika; 1997|SSN 0579-2975, no. 3, pp. 36-39; In
RussianCopyright; Avail: Aeroplus Dispatch

The problem of pulsations of a circular cylindemiponderable fluid is investigated analyticalife method used here is
basedon the distribution of singularities with respect to the unperturbed level of the free surface and the bottom line. The problem
for a circular cylinder represents a model problem for an airfoil of arbitrary shape. byosfognal mapping, the problem can
be extended to any wing airfoil.
AIAA
Oscillating Flow; Horizontal Orientation; Fee Flow; Cicular Cylinders; Conformal Mapping; M Oscillations

19980048292
Efficient complex modal testing theory for asymmetric otor systems: Use of unidiectional excitation method
Lee, Chong-Won, Korea Advanced Inst. of Science and Technology, Republic of Korea; Lee, Seok-Ku; Journal of Sound and
Vibration; September 25, 1997; ISSN 0022-460X|whe 206, no. 3, pp. 327-338; In English; Copyrigh&ils Issuing Activity
A complex modal testing theory is newly developed for asymmetric rotor systems. The theoretical development is made
strictly in the stationary co-ordinate system, and this enables a unidirectional excitation tecliitigméyefo estimate the direc
tional frequency response functions, which greatly lessens the testinig ehd enhances the practicality of the theory
Author (EI)
Rotors; Applications of Mathematics

19980048610
Turbulent structure ofan intermittent r egion of the turbulent boundary layer interacting with controlled longitudinal vor-
tex arrays
Fukushima, Chiharu, Gifu Univ., Japan; Osaka, Hideo, Yamaguchi Univ., Japan; Nedelcu, Gabriela, Yamaguchi Univ., Japan;
1997,pp. P2-55 to P2-60; In English; Copyrighyall: Aeroplus Dispatch

Conditional averaged patterns on the outer layer of a turbulent boundary layer are investigjatadai® the developing
process of the boundary layer interacting with the spanwise periodic longitudinal vortex arrays artificially generated in a free-
stream.Two parameters, namelypanwise periodicity of the longitudinal vortex arrays, L/S, and the arrangement height of the
airfoil arrays, were independently varied for five cases. Intermittency factor profiles demonstratéttiod phirs of counterro
tating secondary flows, which showed the downwash flow at the midspan of the aimfbitonverse)ythe upwash flow for the
centerslice of the neighboring airfoils. Intermittency factors are remarkafdgtefl bythe spacing between neighboring airfoils.
Thevalue of the intermittency factor becomes smafighe inner layer with increasing values of L/S at the midspan of the airfoil.
Author (AIAA)
Turbulent Boundary Layer;ortices; Airfoil Profiles; Two Dimensional Flow; Flow Characteristics

19980048633

Unbalanceresponse and stability analysis of horizontalator systems mounted on nonlinearalling element bearings with
viscoelasticsupports

Bhattacharyya, K., Dep. of Mechanical Engineering, India; Dul,;Journal of Vbration and Acoustics,ransactions of the
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ASME; Octobey 1997; ISSN 1048-9002;,0lume 1.9, no. 4, pp. 539-544; In English; Copyrightjadl: Issuing Activity
Unbalanceaesponse and stability analysis of a rotor shaft system, with the rotor mountedhiddheof a massless shaft,

havinglinear elasticity and internal damping, with bearings having nonlinear restoring force characteristics at the ends mounted

onviscoelastic support, has been carried out, taking fheteff gravity into account. The restoring force characteristitiseof

bearing has been linearized, by the method of effective linearization, thereby enabling an approximate stability analysis using

simpletechniques. It is found that, unlike the case with a bearing having linearly varying restoring force characteristics, gravity

not only afects the unbalance response but also causes a decrease in the stability limits vestorihg force characteristics

arenonlinear

Author (EI)

Stability Bsts; Rotors; Stability; Frquency Response; Bearings; Rollers

19980048682
Ultrasonic inspection technique for composite doubler/aluminum skin bond integrity for aicraft
Gieske, John H., Sandia National Labs., USA; Roach, Dennis P., Sandia National Labs., USA; Walkington, Phillip D., Sandia
NationalLabs., USA; 1998, pp. 148-155; In English; Copyrightaik Aeroplus Dispatch

As part of the RA's National Aging Aircraft Research Program to foster new technol@miesvil aircraft maintenance and
repair,the use of bonded composite doublers on metal aircraft structures has been advanced. A primary inspection requirement
for these doublers is the identification of disbonds between the composite laaniddte aluminum parent material. This paper
describes the development of an ultrasonic pulse-echo technique using a modified immersion focus transducer where a robus
signalamplitude signature of the composite/aluminum interface is obtained to characterize the condition of the bond. Example
waveformsand C-scan images are shown to illustrate the ultrasonic response for various transducer configurationsrasing a
epoxy/aluminurrskin calibration test sample where disbonds and delaminations were built in. The nfodifettansducer is
compatiblewith portable ultrasonic scanning systems that utilize the weeper or dripless bubbler technologies when an ultrasonic
inspectionof the boron-epoxy composite doublers installed on aircraft is implemented.
Author (AIAA)
Ultrasonic Flaw Detection; Composite Struatsr Aircraft Structues; Skin (Structural Member); Bam-Epoxy Composites

19980048688
Finite element analysis of a magnetic sensor to detect permeability changes due to residual stresses in ferromagnetic
materials
GovindarajuM., Karta TechnologyInc., USA; Katragadda, G., KartedhnologyInc., USA; Wallace, J. L., Kartadchnology,
Inc., USA; 1998, pp. 47-55; In English
Contract(s)/Grant(s): NO0140-97-C-G217; Copyrightaik Aeroplus Dispatch

High strength steel alloys (such as 300M) used in naval aircraft engine and landing gear components are subjected to cyclic
loadingin service and found to be highly susceptible to fatigue cracking. Themitical need for NDE techniques that can detect
both cracking and potential crack nucleation sites within these components. An innovative EM technology, called the Stress
induced-Magnetic-Anisotropy (SMA) technique, has been proposed for detecting and evaluating residual stresses. SMA mea-
suresresidual stresses by sensthg changes in magnetic flux induced in directions parallel and perpendicular to the stress. A
novelprobe and instrumentation is being developed to simultaneously detect both subsurface residual stresses and stress-induce
crackingin coated and uncoated ferromagnetic structures. Finite element analysis is used to determine the distribution of magnetic
flux densityand inductance of the probe under varying ac fields. Using ANSYS EMAG fémtsedf varying frequency of the
excitationfield, permeabilityand dimensions of the core are analyZdek paper describes how finite element analysis can be
used in design and development of the probe and in understanding its behavior
Author (AIAA)
Finite Element Method; Permeability; ResidualeSs; Feromagnetic Materials; High Stngth Steels; Landing Gear

19980048713
Airborne measurement of aircraft emissions using passive infraed FT spectioscopy
Haschberger, Peter, DLR, Inst. fuer Optoelektronik, Germany; Lindermeir, Erwin, DLR, Inst. fuer Optoelektronik, Germany;
Tank,Volker, DLR, Inst. fuer Optoelektronik, Germany; Pollutants from aifitrafResults of atmospheric research 1992-1997;
1997,pp. 89-98; In English; Copyright)Ail: Aeroplus Dispatch

Forthe first time emissions from aircraft jet engines where measured inflight with the aid of a fansfarm IR spectrome
ter. The instrument works in a nonintrusive mode, observing the plume from the cabin and déteamgted IR radiation. Nen
linearinversion techniques are used to calculate the concentrations and emission indices of the IR active gas components. Beside:
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CO, C0O2, and water vapgathe separate acquisition of NO and NO2 is of special interest. Fol T#&SAesearch aircraft as a

first carrier the emission index of NO(XEI(NO(x)) is in the range of 5-7.5 g(NO2)/(kg fuel) with a NO2/NO(x) ratio of 12-22
percentThe precision of the measurement system is better than 5 percent, and the estimated accuracy depends on the species ar
rangesetween 5-25 percent. This report presents a summary of the results, including a comparison of measured data and ground-
to-altitudecorrelation models.

Author (AIAA)

Jet Engines; Agraft Engines; Exhaust Gases; In-Flight Monitoring

19980048742
Lockheed Martin adopting 'virtual’ pr oduct system
Phillips, Edward H., USA; #iation Week & Space d@chnology; Feb. 16, 1998; ISSN 0005-2176luvhe 14, no. 7, pp. 69; In
English; Copyright; Aail: Aeroplus Dispatch

Advancedproduct visualization toolare being implemented at Lockheed MasgtiAeronautics Sector with a view to signifi
cantlyreducing cycle time and costs and transforming it into a 'virtual company’. The integration of visualization products and
digital prototyping software is part of a program aimed at restructuring Lockheed Martin’s aircraft development process into a
large-scalénteractive visual environment. The system will be used to reduce product cycle time and costs across the product line,
includingF-22, F-16, and the X-33 launch vehicle.
AlAA
Product Development; Airaft Production; Systems Integration; SoftwdEngineering; Wtual Reality; Lockheed Adraft

19980048771
A stand alone emotely interrogated device for the eal time health monitoring of bonded structural repairs
Galea, Stephen C., DSTO, Aeronautical and Maritime Research Lab., Australia; Powlesland, lan G., DSTO, Aeronautical and
Maritime Research Lab., Australia; Baké&tan A., DSTO, Aeronautical and Maritime Research Lab., Australia; 1997, pp. 66-75;
In English; Copyright; &ail: Aeroplus Dispatch

Adhesively-bondediber-reinforced composite patches have been used extensivehthe last two decades, on Royal Aus
tralian Air Force (RAAF) aircraft to repair fatigue-cracked metallic aircraft components. The bonded repair to the cracked struc
ture,’crack patching’, allows the restoration of strength anéhstif to the structure, as well as slowing crack growth by reducing
stressintensity However especiallyfor repairs to critical components, the bonded repair needs continuous health monitoring to
ensure structural integrity is not compromised. The ultimate goal for very demanding repairs is to incorporate sensors, actuators
and electronics in repair systemsnfart repair systems’) to monitor and report on the health of the repaired structure, as well as
to actuatejn order to prevent damage or failure of the repaired structure. The initial focus in the development of smart-repair sys
temsis on assessment of new sensors and instrumentation which may be incorporated in bonded repair systems in order to achieve
on-line measurement of patch integrity anteefiveness. This applicatiomould allow the operator to move away from current
costly time-based maintenance procedures toward real-time health condition monitoring of the bonded repair and the repaired
structure.
Author (AIAA)
Fiber Composites; Adhesive Bonding; Crack Clesuircraft Maintenance

19980048855
Stability of a towed body
Etkin, Bernard, Toronto, Univ., Canada; Journal of Aircraft; Apr. 1998; ISSN 0021-8669; Volume 35, no. 2, pp. 197-205; In
English;Copyright; Avail: Aeroplus Dispatch

This paper presents a mathematical model for the efficient computation of the stability of bodies subject to fluid-dynamic
forceswhile constrained by a flexible, extensible cable. The way the cable is represented permits the body to be heavier or lighter
thanair and tchave a steady-state lift. The model is applied to the case of a pendant vehicle towed by a cable attached to an aircraft,
acase of considerable practidgaferest. It is shown that inherent instabilities are present and that they can be eliminated by the
correctmethod of cable attachment. The paper emphasizes the physics of the system and the reasons for the instabilities.
Author (AIAA)
Towed Bodies; Fluid Dynamics; Mathematical Models; Lift; @ddgmamic Foces
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Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics,; meteorology and climatology,; and oceanography.

19980041671
Experimental studies on a Savoniusator with casing
Tan,S.; Shimizu, Y, Kikuyama, K.; Nippon Kikai Gakkai Ronbunshu, B Hemfffsactions of the Japan Society of Mechanical
EngineersPart B; July1997; ISSN 0387-5016;0lume 63, no. 611, pf2356-2363; In Mixed; Copyright;\ail: Issuing Activity

The Savonius turbine, which works at low rotatepeeds and gives a high degree of torque, has been used for a wind turbines.
In order to examine the feasibility of applying the turbine as a wavgyeoenversion system, a Savonius rotor was installed in
acasing and its performance was studied experimeritatixamine the various geometrical configurations of the rotor and casing.
Whenoptimally cnfigured, the turbine exhibits highefi@éncy than a wind turbine without a casing during steady flow eondi
tions.
Author (EI)
Compessed Air; Trbomachinery; Rotors; dferwave Enegyy Conversion

19980041781
Effect of aircraft engine exhaust gases on the eneinment
Sen,Orhan, Istanbul dchnical Uniy, Turkey; International Journal &nvironment and Pollution; 1997; ISSN 0957-435@I- V
ume8, no. 1-2, pp. 148-157; In English; Copyrighta\: Issuing Activity

The sources of air pollution are classified as point, line and surface sources. Motor vehicle pollution is modelled as a line
source. Hitherto, studies of air pollution have emphasized surface pollution caused by fossil fuel burning for the purposes of
obtainingenegy and heating, and motor vehicle pollution studies are ust@ligentrated on land vehicles. In this stully efect
of aircraft emissions on the environment is considered from tferelift aspects: during cruising, and during landing, take-of
and the taxiing. Air pollution caused by aircraft is also estimated for the year 2000, and the pollution caused during cruising is
given globally. The contribution of the Istanbul Ataturk airport to surface air pollution is estimated. In addition, the pollution
causecy motor vehicles and aircraft are compared, and the variation and the spread of the pollution under certain meteorological
conditionsare studied.
Author (EI)
Air Pollution; Aircraft Engines; Exhaust Gases; Erorimental Surveys; Air@nsportation

19980042667
Comparison of aerodynamic roughness (Z-0) values tim wind measuements and SRL radar - Wéstern U.S. and Nami
bian deserts
McHone,J. F, Arizona State Uniy Tempe, USA; GreelgWR., Arizona State UniyTempe; Blumbeg, D. G., NegevUniv,, Israel;
1997,pp. 917, 918; In English; Copyrightyail: AIAA Dispatch

Aerodynamic roughness (z-0), the height above a surface at which a wind profile assumes zero velocity and an important
parametein studies of atmospheric circulation and aeolian sediment transport, is strongly influenced by size and spacing of sur
faceroughness elements. Its value, in meters, is derived from field measurements of wind velocity profiles. Because 6f complexi
tiesin field logistics, z-0 measurements exist for relatively few localities. If z-0 can be estimated withargdareas can be
mappedjuickly and repeatedly-0 and the radar backscatter ¢imgEnt s-0 (in dB) are both functior submeter topography
and correlations of z-0 with s-0 have been developed from aircraft radar data. The Spaceborne Radar Laboratory (SRL) has
allowedtesting of similar correlations for orbital radar data. SRL is a multiwavelength, multipolarization imaging radar system
flown on the Shuttle Endeavour in April (SRL-1) and October (SRL-2), 1994. SRL obtained digital radar data in L-band and
C-band.The L- and C-band systems transmited and received in horizontally or vertically polarized modes, to provide a scattering
matrix of HH, VV, VH, and HV combinations.
Author (AIAA)
Wind Measuement; Space Based Radar; Desertdd\Profiles; Aepdynamic Characteristics

19980047346Boeing Co.Long Beach, CA USA

Military , Charter, Unreported Domestic Taffic and General Aviation 1976, 1984, 1992, and 2015 Emission Scenarios
Mortlock, Alan, Boeing Co., USA; ahAlstyne, Richard, Boeing Co., USA; Ma®98; 120p; In English
Contract(s)/Grant(s): NAS1-20268TRP 538-08-16
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Report No.(s): NASA/CR-1998-207639; NAS 1.26:207639; CRAD-9402-TR-4164; No Copyright; Avail: CASI; A06, Hard-
copy; A02, Microfiche

Thereport describes development of databases estimating aircraft engine exhaust emissions for the yeard 98¥&om
global operations of Military, Charter, historic Soviet and Chinese, Unreported Domestic traffic, and General Aviation (GA).
These databases were developed under the National Aeronautics and Space Administration’s (NASA) Advanced Subsonic
AssessmentAST). McDonnell Douglas Corporatian{MDC), now part of the Boeing Company has previously estimated engine
exhausemissions’ databases for the baseline year of 1992 and a 2015 forecast year scenario. Since their original aréation, (W
1994 and Metwally1995) revised technology algorithms have been developed. AdditicBallgiatabases have been created
andall past NIDC emission inventories have been updated to reflect the new technology algorithms. Revised data (Baughcum,
1996and Baughcum, 1997) for the schedulagentories have been used in this report to provide a comparison of the total aviation
emissionforecasts fronvarious components. Global results of two historic years (1976 and 1984), a baseline year (1992) and a
forecastyear (2015) are presented. Since engine emisaiendirectly related to fuel usage, an overview of individual aviation
annualglobal fuel use for each inventory component is also given in this report.
Author
Exhaust Emission; Exhaust Gases; Combustiaa#ets; General Wation Aircraft; Military Aircraft; Aircraft Fuels

19980047471
Simulating the global climate impact of aicraft emissions
SausenRobert, DLR, Inst. fuer Physik der Atmosphaere, Germany; PoMitdrael, DLR, Inst. fuePhysik der Atmosphaere,
Germany; Brinkop, Sabine, DLR, Inst. fuer Physik der Atmosphaere, Germany; Dameris, Martin, DLR, Inst. fuer Physik der
AtmosphaereGermany; Fenebgr Brigitte, DLR, Inst. fuer Physik der Atmosphaere, Germany; Greuolgel/DLR, Inst. fuer
Physikder Atmosphaere, Germany; Hein, Ralf, DLR, Inst. fuer Physildttensphaere, Germany; Koehléres, DLR, Inst. fuer
Physik der Atmosphaere, Germany; Land, Christine, DLR, Inst. fuer Physik der Atmosphaere, Germany; Schumann, Ulrich,
DLR, Inst. fuer Physik deAtmosphaere, Germany; Pollutants from airficaf Results of atmospheric research 1992-1997; 1997,
pp. 243-253; In English; Copyright;\ail: Aeroplus Dispatch

Severalaspects of aircraft impact on the climate are investigated by means of GCM simulations. The direct dletatic ef
of aircraftwater vapor emissions is negligible. Contrails have the potential for significant climate modifications. NO(x) emissions
by aircraft cause an essential enhancement of the background NO(x) concentration and an increase of the O3 concentration. Air
craft-inducedozone changes result in a statistically significant tropospheric warming.
Author (AIAA)
Computerized Simulation; Climatology; Exhaust Gases;raft Engines; Geenhouse Effect; Oxygen

19980047472
On the increase of NO(x) and NMHC mixing ratios in the upper toposphele due to aicraft emissions
Rohrer,Franz, Forschungszentrum Juelich GmbH, Inst. fuer Atmosphaerische Chemie, G&maniyg, Dirk, Forschungs
zentrum Juelich GmbH, Inst. fuer Atmosphaerische Chemie, Germany; Grobler, Ellen S., Forschungszentrum Juelich GmbH,
Inst. fuer Atmosphaerische Chemie, Germany; Johnen, Franz-Josef, Forschungszentrum Juelich GmbHAIsbsfteser
ische Chemie, Germany; Khedim, Ahmed, Forschungszentrum Juelich GmbH, Inst. fuer Atmosphaerische Chemie, Germany;
Koch, Helmut, Forschungszentrum Juelich GmbH, Inst. fuer Atmosphae@umaie, Germany; Koppmann, Ralf, Forschungs
zentrumJuelich GmbH, Inst. fuer Atmosphaerische Chemie, Germany; Mug€lérs-PeterForschungszentrum Juelich GmbH,
Inst. fuer Atmosphaerische Chemie, Germany; Rudolph, Jochen, Forschungszentrum Juelich GmbH, Inst. fuer Atmosphaerische
Chemie,Germany; Schrimpf, Wifram, Forschungszentrum Juelich GmbH, Inst. fuer Atmosphaeri&obmie, Germany; Pol
lutantsfrom air trafic - Results ofatmospheric research 1992-1997; 1997, pp. 271-279; In English; Copyngiit;Aeroplus
Dispatch

As estimated by model calculations, emissions by subsonic aircraft contribute about 30 percent to the burden of nitrogen
oxidesin the upper tropospheet northern midlatitudes. The enhanced nitrogen oxide concentrations influence the phetochemi
cal production of ozone as well as the steady state concentrations of hydroxyl radicals, OH, in the upper tropospheestiCurrent
matesplacethe resulting zonally averaged increase of summertime ozone around 5 percent. That increase is small compared to
theimpact of NO(x) from fossil fuel combustion on boundary layer 0zBo#h, the increase of nitrogen oxides due to aircraft
emissionsand the resulting ozone increase cannot be measured directly with justifiable expetierefire depend on model
calculationslt is shownthat the magnitude of local ozone production strongly depends on the background concentration of nitro
genoxides. For this reason we measured the actual concentrations of nitrogen oxides and other relevant trace species in the uppe
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troposphereear the North Atlantic flight corridor at Prestwick and Brest as well as at more remote locations near Femerand T
ife. The measurements are compared to model calculations of the nitrogen oxide budget.

Author (AIAA)

Nitrogen Oxides; ibposphee; Exhaust Gases; Airaft Engines; Subsonic Airaft; Ozone

19980047480
Overview on Workpackage 100 - Magnitude and distribution of emissions &m aviation
Schmitt, Alf, DLR, Hauptabt. Verkehrsforschung, Germany; Pollutants from air traffic - Results of atmospheric research
1992-1997:1997, pp. 23-26; In English; Copyrightyail: Aeroplus Dispatch

Thefirst step in assessing pollution from air fiafs to characterize and quantify the subject under consideration, emissions
from aircraft. Within the BMBF-Project Pollutions from Air Traffic, Workpackage 100 (in Phase 1, Workpackage 1100) has
undertakenhe task of compiling, as far as is possible, and of processing relevant emissions data, especially those needed for other
workpackagesf the BMBF Project.
Author (AIAA)
Air Traffic; Air Pollution; Exhaust Gases; Airaft Engines

19980047481
Mass spectometric measuements of trace gases, ions, and condensed sulfuric acid in jetcaaft exhaust
Arnold, F., Max-Planck-Inst. fuer Kernphysik, Germany; Klemm, M., Max-Planck-Inst. fuer Kernphysik, Germahifro,
K.-H., Max-Planck-Inst. fuer Kernphysik, Germany; Stilp, Th., Max-Planck-Inst.Keenphysik, Germany; Rein€fh., Max-
Planck-Inst. fuer Kernphysik, Germany; Schneider, J., Max-Planck-Inst. fuer Kernphysik, Germany; Curtius, J., Max-Planck-
Inst. fuer Kernphysik, Germany; Grimm, F., Max-Planck-Inst. fuer Kernphysik, Germany; Sierau, B., Max-Planck-Inst. fuer
Kernphysik,Germany; Frenzel, A., Max-Planck-Inst. fuer Kernphysik, Germany; Pollutamtsair trafic - Results of atmo
spheric research 1992-1997; 1997, pp. 67-78; In English; Copyrighil; Aeroplus Dispatch

We performed both ground-based and aircraft-based measurements of trace gases, ions, and condensed sufuric acid in th
wake of jet engines using quadrupole mass spectrometry in order to assess the impact of aircraft emissions on the atmosphere
We report on the most striking results which we obtained since 1992 within the Pollutions froraffdir @roject. At aplume
ageof 10 ms the precursor core ion NO3 was only observed while the engines burnt fuel with a low sulfur content. The composition
of ions measured under atmospheric conditions at 11 km altitude behind an Airbus A 310 at a distance of about 600 m did not
differ significantly from the composition of ions in the ambient atmosphere within a mass range of 1100 amu. The mean total
effectiveaerosol surface area density was estimated.
Author (AIAA)
Mass Spectrscopy; lons; Sulfuric Acid; Exhaust Gases; Jetwaift

19980047482
Effective diffusion of aircraft emissions at mico- and mesoscales
Gerz,Thomas, DLR, Inst. fuer Physik der Atmosphaere, Germany; Duerbiéoln] DLR, Inst. fuer Physik der Atmosphaere,
Germany;Konopka, Paul, DLR, Inst. fuer Physik der Atmosphaere, Germany; Pollutants fromfigir tRa&fsults of atmospheric
researchl992-1997; 1997, pp. 103-2; In English; Copyright; ¥ail: Aeroplus Dispatch

Thetransport, mixing, and ffctive difusion of aircraft exhaust from the airplane to the range of atmospheric mesoscale flow
i.e.,from seconds and meters to hours and tens of kilometers, are determined. by raedasrodf lage eddy simulations, the
dynamicsin the wake embedded in a stably stratified, sheared, and turbulent atmosphere is calculated, including the dilution of
a chemically inert species (e.g. CO2) concentration. The numerical data are compared to in situ measured data. From the
concentratiorfields various dilution and difsion measures are obtained. It is found that the evolving wingtip vortices produced
by the lift of the aircraft distort anattractthe exhaust jets immediatelphe lagest fraction of the exhaust is trapped close to the
vortexcores (primary wake) after 20 s, where it is not further mixed and diluted with ambient air until the vortices collapse. How
ever,the baroclinic torque at the border between vortex and surrounding air detrains about 10 to 30 ghecerhafist mass
(depending on atmospheric turbulence and stratification) from the vortices into the so-called secondary wake where it mixes
rapidly.
Author (AIAA)
Mesoscale Phenomena; fiaft Engines; Exhaust Gases
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19980047484
Overview on Workpackage 320 - Modelling of contrails
Chlond, Andreas, Max-Planck-Inst. fuer Meteorologie, Germany; Pollutants from air traffic - Results of atmospheric research
1992-1997,1997, pp. 193-195; In English; Copyrightyal: Aeroplus Dispatch

Therole of various external parameter atgsical processes in the life cycle of contrails is studied witlga kddy simula
tion model that includes most of the physical processes occurring in ice clouds in the absence of solar radiation. It is found that
persistentontrails can form only in an atmosphere that is supersaturated with respect to ice. Coherent structures forming within
these clouds exhibit vertical velocity fluctuations of the order of 0.1 m/s and are mainly generated by b&eyesitoyity runs
undertakeras a test of the model to a change in significant physical processes or external parameters indicate that centrail evolu
tion is controlled primarily by humidityemperature, and static stability of the ambient air and secondarily by shear winds in the
atmosphere.
AlAA
Contrails; Aircraft Engines; Exhaust Gases

19980047709
Air craft released NO(x) and the wpospheric ozone budget - Sensitivity studies with a 3D global CTM
ZimmermannpPeter H., MOGUNTIA Global Modelling, Germany; Pollutants from aifitafResults of atmospheric research
1992-1997:1997, pp. 263-270; In English; Copyrightyal: Aeroplus Dispatch

The 3D photochemistry/transport model (CTM) MOGUNTIA was applied to estimate the disturbances in the tropospheric
backgroundNO(x) and ozone mixing ratios caused by NO(x) emissions from dictrafglobal data set of the NO(x) emissions
from subsonic aircraft was implemented into the model. Global distributions of the proportionate NO(x) and ozone contributions
thatcan be ascribed to aircraft emissions are presented for July average meteorological conditions. As a result of the source segre
gated transport of NO(x) and its photochemical products, the calculated aircraft ozone production is quantified correctly with
respecto the nonlinearity of the chemical equation system.
Author (AIAA)
Nitrogen Oxides; bposphee; Sensitivity; Ozone; Exhaust Gases; Subsonicrafir

19980047710
Climate impact of aircraft emissions in the upper toposphee - Studies with a 2D-model
Schmitz, G., IAP - Inst. fuer Atmosphaerenphysik, Germany; Gabriel, A., IAP - Inst. fuer Atmosphaerenphysik, Germany;
Gepraegs, R., IAP - Inst. fuer Atmosphaerenphysik, Germany; Pollutants from air traffic - Results of atmospheric research
1992-19971997, pp. 255-261; In English; Copyrightyal: Aeroplus Dispatch

A new efficient, interactive dynamical-chemical radiative 2D model based on the standard 8br@eM ECHAM3 and
acoupled NCAR chemistry module was developed to study the climate impact of aircraft emissions. The main feature of the 2D
modelis self-consistent parameterization of the tropospheric eddy heat and momentum fluxes. Assuming perpetual January con
ditions, the results give a realistic picture of the zonally averaged meridional mass circulation, the tracer transport, and-the chemis
try. In this case, the NO(x) background concentrations depend on the composition of downward sinking lower stratospheric air
massesnd on the tropopause structure in northern winter midlatitudes. The inclusion of zonally averaged January civil aircraft
NO(x) emissions leads @ positive maximum disturbance in the NO(x) mixing ratio of about 60 ppt (50 percent) in the area of
the maximum of the aircraft emissions and induces a positive change in the upper tropospheric O3 mixing ratio of about 1-1.5
ppb (1 percent). The advantage of the 2D model is its gredieieaty in carrying out further dynamical-chemical coupled sensi
tivity studies to elucidate the dynamical-chemical interactions and the climatic features of both the background and the disturbed
atmosphere.
Author (AIAA)
Climatology; Exhaust Emission; Anaft Engines; fopospheg; Two Dimensional Models; Subsonic ésiaft

19980047711
Simulation of transport and chemical transformation of aircraft exhaust at the tropopause region - Three-dimensional
episodicmesoscale studies
Petry,Heribert, Cologne, UniyGermany; Lippert, EImaCologne, Uniy Germany; Hendricks, Johannes, Cologne, U Gier
many;Ebel, Adolf, Cologne, Uniy Germany; Pollutants from air tfiaf- Results ofatmospheric research 1992-1997; 1997, pp.
229-242;In English; Copyright; #ail: Aeroplus Dispatch

A mesoscale chemistry transport model was developed and applied to investigate the impaeaftamissions on the atmo
spherictrace gas composition in the tropopause region. Several real episodes represéarimg sifasons were simulated. The
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modelresults were compared with measurements, and showed reasonable agreement. The emission-induced ozone productio
is a function of the synoptic situation, the season, the time and location of release, the cruise altitude and its distance-to the tropo
pause, and the aerosol loading of the environment. The simulations also show that a considerable part of the emitted NO(X) is
rapidly converted into the reservoir species HNO3. A further finding is that heterogeneous reactions taking place on/in sulfuric
acidaerosols cause a strong enhancement of the aircraft-induced ozone and HNO3 production.

Author (AIAA)

Computerize@imulation; Tansport Poperties; Chemical Reactions; Exhaust Gases;raft Engines; Mesoscale Phenomena

19980047712
Overview on Workpackage 400 - Impact upon ozone and climate: Regional and global modelling
Ebel, Adolf, Cologne, Univ., Germany; Pollutants from air traffic - Results of atmospheric research 1992-1997; 1997, pp.
225-227;In English; Copyright; #ail: Aeroplus Dispatch
Considerations given to thregypes of models employed within the context of the Pollutants fromraffid program for
regionaland global modeling: ThEURAD model system, versions 3 and 4 of the ECHAM 3D general circulation model, and
a novel 2D interactive-chemical radiative modefidigncy of air trafic NO(x) emissions is also examined.
AIAA
Ozone; Climatology; Air faffic; Exhaust Gases; Adraft Engines; Contaminants

19980048706
Air craft measurements on the formation and dilution of contrails
Busen,Reinhold, DLR, Inst. fuer Physik der Atmosphaere, Germany; Baumann, Robert, DLR, Inst. fuer Physik der Atmosphaere,
Germany; Petzold, Andreas, DLR, Inst. fldysik der Atmosphaere, Germany; Schrogieiemz, DLR, Inst. fuer Physik der
Atmosphaere, Germany; Schumann, Ulrich, DLR, Inst. fuer Physik der Atmosphaere, Germany; Pollutants from air traffic -
Resultsof atmospheric research 1992-1997; 1997, pp. 171-181; In English; Copysight;Aeroplus Dispatch

Different aspects connected with aircraft plumes, vortices, and condensation trails are investigated experResoitdly
coverthe geometrical, physical, and dynamical characterization, as well as insights on chemical composition, chemical reactions,
and the influence dulfur contained in kerosene. The experimental data on cross section and descent speed of contrails agree well
with theoretical models of contrail dynamics. The turbulence legale contrails is up to two orders of magnitude higher than
in the surrounding atmosphere, but in old contrails turbulence is not important for dissipating the exhaust gases. A differential
watervapor absorption lidar was modified for detectawgn small-scale water vapor distributions connected with cirrus clouds
andcontrails. Measurements behind aircraft burning fuels wifergift fuel sulfur content during the same flight have shown
thatthe onset of contrail formation depends very little on thesullir content. High fuel sulfur content causegéamumbers
of condensation nuclei in young contrails and slightlgdamumbers of ice particles.
Author (AIAA)
Contrails; Aircraft Engines; Exhaust Gases; Chemical Composition; Chemical Reactions; Sulfur

19980048708
Overview on Workpackage 310 - Measwement of contrail properties
Wendling,Peter DLR, Inst. fuerPhysik der Atmosphaere, Germany; Pollutants from afidraResults of atmospheric research
1992-19971997, pp. 145-147; In English; Copyrightyal: Aeroplus Dispatch

Since the global air tr&€ is steadily increasing, there is growing concern that the emissions of tredfigir in particular
watervapor carbon dioxide, nitrogen oxides, and particles, migltathe structure and the climate of the atmosphere. I addi
tion, under favorable conditions contrails form in the exhaust of aircraft and may enhance the natural cirrus cldDddectaver
their position in the upper troposphere and their predominantly thin optical thickness, cirrus clouds tend to heat the atmosphere.
It was therefore the aim ofdkpackage 310 (later 1310) to carry out in situ and remote observations on contrails in order to study
therelevant processes for their formation, spreading, and dissipation, and to determine the optical properties of contrails during
their life cycle. A further aim was theetermination of the additional cirrus cloud cover caused by the dic traér Europe and
the eastern part of the North Atlantic region and the determination of tfiegtsebn the radiation budget of the atmosphere.
Author (AIAA)
Contrails; Air Traffic; Exhaust Gases;rdposphee; Aircraft Engines
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19980048710
Simulation of transport and chemical transformation of aircraft exhaust at the tropopause egion - Box model studies
Petry,Heribert, Koeln, Uniy Germany; Lippert, EImaKoeln, Univ, Germany; Hendricks, Johannes, Koeln, UrBermany;
Ebel, Adolf, Koeln, Univ, Germany; Pollutants from air tf&f- Results of atmospheric research 1992-1997; 1997, pp. 123-134;
In English; Copyright; &ail: Aeroplus Dispatch

Within the framework of the STRIA-LUT project (Simulatiorof the TTansport and the Chemicalansformation of Aircraft
Exhaustat the Topopause Region) a chemistry mechanism for applications in the tropopause region was developed and continu
ouslyimproved (CHEST/CHEST?2). This mechanism has been applied in various sensitivity studetharevaluation of &fc-
tive aircraft emission indices. In particulan increase of ozone production due teraiffic induced NO(x) emissions is found.
This increase depends in a nonlinear manner on the atmospheric background conditions into which the exhaust is released, on the
altitude of release (absolute and relative to the tropopause), on the emission amount, on the daytime of release, on season, ar
on aerosol loading. The fetct of NO(x) released during one day by a fleet of 10 aircraft into a box on ozone was found to vary
betweerD.05 and 2.3 ppbv (relative changes between approximately 0.02 and 6.57 gkxeent)ing on the specific assumptions
for the respective experiment.
Author (AIAA)
Computerized Simulation; Airaft Engines; Exhaust Gasesppopause; Chemical Reactions; Ozone

19980048712
Overview on Workpackage 220 - Modeling of aicraft emissions and their transformation on the wake andegional scales
KaercherBernd, DLR, Inst. fuer Physik d&tmosphaere, Germany; Pollutants from airficaf Results of atmospheric research
1992-19971997, pp. 99-102; In English; Copyrightyadil: Aeroplus Dispatch

Thefive theoretical projects that constituteoldgackage 220 cover various aspects of-fieltt processingi.e., the chemical
andmicrophysical fate of pollutants released from jet engines in the dispersing wake behind cruising airliners. Project 221 investi
gatedtheeffective difusion of aircraft emissions at the micro- and mesoscales. Project 222 focused on chemical and microphysi
cal processes in young aircraft plumes. Project 223 studied transport and chemical transformation procegises| scales
atthe tropopause. Project 224 developed a new regionaledwigical mechanism for the evaluation of subsonic airciigfttef
ontheupper troposphere. Project 225 studied liquid phase chemistry and ice formation in the jet regime with a modified cloud
chemical model.
Author (AIAA)
Aircraft Engines; Aicraft Wakes; Jet Engines; Air Pollution; Exhaust Gases; Atmospheric Chemistry

19980048714
In-situ measurement in aircraft exhaust plumes and in North Atlantic air traffic corridor
Slemr, Franz, Fraunhofer-Inst. fuer Atmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; Giehl, Helmut,
Fraunhofer-Inst. fuer Atmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; Slemr, Jana, Fraunhofer-Inst.
fuer Atmosphaerische Umweltforschung, Garmisch-Partenkirchen, Germany; Pollutants fa@ffiairResults of atmospheric
researct992-1997; 1997, pp. 79-87; In English; Copyrighta# Aeroplus Dispatch

Concentrationsf nonmethane hydrocarbons (NMHCs) and CO were measured in exhaust plufi€éAsfekperimental
aircraftof DLR equipped with Rolls Royce M 45KMk501 engines. The emission indices (EIs) of individual light NMHCs were
determined from ratios of NMHC and CO concentration enhancements measured in grab samples and the concurrent in-flight
measurementsf Els of CO by FTIR emission spectroscofikenes and alkynes generateddogicking of lager NMHC mole
cules and aromatic compounaisginating from unburnt fuel constituted agar and a smaller fraction of the NMHC emissions,
respectivelyMeasurements in the North Atlantic air fracorridor were also made.
Author (AIAA)
Aircraft Engines; Exhaust Gases; Plumes; Atlantic Ocean; wiffi€; Hydrocarbons

19980048716
Overview on Workpackage 210 - Emission indices and distribution of aircraft related trace species in the upper tropo-
sphereand lower stratosphee
SchlagerHans, DLR, Inst. fuer Physik der Atmosphaere, Germany; Pollutants from fdr tfaésults of atmospheric research
1992-19971997, pp. 53-56; In English; Copyrightyail: Aeroplus Dispatch

Thefocus ofWorkpackage (WP) 210 was on the characterization offreddremissions from individual source aircraft and
their conversion to secondary exhaust products, the investigation of plume dispersal, and the analysis of fegmoébétraf-
fic emissionswithin the North Atlantic flight corridorThus, observations were necessary at scales ranging from the engine exit
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plane and the aircraft wake to the heavily traveled airspace of a flight corridor. The WP210 includes the following projects: in
situ measurements in aircraft exhaust plumes and in the North Atlantic flight coemdbairborne measurements of aircraft emis
sionsusing passive IR Fourier transform spectroscopy following activities were carried out: developmenfast-response
aircraft-bornein situ and nonintrusive remote sensing measuring techniques for aircraft exhaust species; ground-based measure
mentsbehind jet engines; in-flight measurements of 1fiedd aircraftemissions; and focused measurements dfafic related
tracespecies in flight corridors.

Author (AIAA)

Aircraft Engines; Exhaust Emissiormoposphee; Stratosphes; Air Traffic

19980048717
Emissions fom aviation and their development over time
Schmitt, Alf, DLR, Hauptabt. &tkehrsforschung, Germany; Brunn@rigitte, DLR, Hauptabt. &kehrsforschung, Germany;
Pollutantsfrom air trafic - Results of atmospheric research 1992-1997; 1997, pp. 37-52; In English; CopyrajhtAAroplus
Dispatch

In Workpackage 102 of the BMBF-Project Pollutants from Agiffic, 3D inventories of emissions from aviation were calcu
lated for historical years (1982-1992), current aifficgbaseyear 1991/1992), afdure air trafic (2015). Together with interna
tional partners, a set agicenario inventories for 2050 has been drawn. Furthermore, a 4D emissions inventory with diurnal cycles
of aircraft emissions during March 1992 has been produced. The basic elements for the calculation of the global distribution of
aircraftemissions, data bases for global flight operations, the specific emissions of aircraft/engine combinations, and a computer
program to assign the emissions to a global cell grid were developed by workpackage 102. The inventories were used as inpu
for climate models in the BMBF program and other European research projects. The main results of this work are described in
this report.
Author (AIAA)
Exhaust Emission; Airraffic; Aircraft Engines; Civil Aiation; Military Aircraft

19980048719
The impact of aviation on the atmosphee - An overview on atmospheric @seach within the programme 'Pollutants from
Air Traffic’
Schumann, Ulrich, DLR, Inst. fuer Physik der Atmosphaere, Germany; Pollutants from air traffic - Results of atmospheric
researcil992-1997; 1997, pp. 1-21; In English; Copyrightaik Aeroplus Dispatch

"Pollutants from Air Traffc: Effects and Prevention’ is a German research program that was performed over the years
1992-1997The program is composed of an atmospheric science part and an engine technology part. It deals with the long-term
effectsof pollutants from air trdic on the atmosphere. This paper gives an overview on the program and summarizes the knowl
edgeon the impact of aircraft emissions on the state of the atmosphere.
Author (AIAA)
Air Traffic; Air Pollution; Aircraft Engines; Exhaust Gases
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19980041413Armstrong Lah.Wright-Patterson AFB, OH USA
The Effect of Menstrual Phase and Oral Contraceptives on Female Adaptation and Performance at High Ginal Report
22 Dec. 1995 - 31 Marl997
Chelette, @mara, Armstrong Lab., USA; Ma997; 40p; In English
Report No.(s): AD-A337400; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Females are now flying combat aircraftliire Air Force. Questions of genderfdiences regarding adaptation and perfor
mancein the high environment (9G) must be studied Scientificaliye Dynamic Environment Simulater three-axis centrifuge
with closed-loop flight simulation, provides the laboratory to investigate the issues. Results. The eight women in this high-G per
formancestudy did not show cardiovascular adaptation to high whereas thereghtid. Both genders showed increased leg
calf compliance indicating possible chronic vasculéa$. No echocardiographic graphic evidence of heart damage was found
Thewomen demonstrated half the strength of the men, but displayed similar G tolerapoglarahce. The women showed less
oxygendesaturation of brain tissue than the men during high exposure. The women did not peréimmltited aito-air combat
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sortiequite as well as the men, though there was feztedf menstrual cycle on their ability to complete the mission There was
no effect of high exposure on the lengthtbe female monthly cycle, regardless of oral contraceptive use. ConclusiorenV
demonstratedcceptable tolerance to and performathaeng simulated high aerial combat, without menstrifacefeven in light

of their reduced muscular strength and cardiovascular adaptation as compared to men.

DTIC

Flight Training; Females; Catiovascular System; Menstruation; Adaptation; Brain; Flight Simulation

19980045267Bayview ResearciShalimay FL USA
Curr ent State of Army Aviator Selection Final Report Aug. 1996 - Feb. 1997
Cross, Kenneth D., Bayview Research, USA; Aug. 1997; 83p; In English
Contract(s)/Grant(s): MDA903-93-C-0161
ReportNo.(s): AD-A336143; ASI/BR-105814-97-1; ARI-RN-97-22; No Copyrightaik CASI; A05, Hardcopy; A01, Micro
fiche

Thecurrent version of the Armg’Flight Aptitude Selectioiest (FAST) is aging and its predictive validity has declined-sub
stantiallysince it was first implemented. An analysis of existing records was performed to (a) determine the impaétF'the F
declining predictive validity on aviator trained eliminations and setbacks, and (b) estimate the benefits of increasing the FAST
cut-score from its present value of 90. The analysis focused on the eliminations and setbacks that occurred during the period
betweenJanuary 1, 1989, and December 31, 1995. Detailecadataresented on (a) the annual number and costs of eliminations
andsetbacks, (b) the causes of eliminations and setbacks, and (c) the estimated consequences of incra&dirqtiseére.
DTIC
PersonnelSelection; Aicraft Pilots; Aptitude

19980047723
Assessingrew information requirements for advanced diagnostic and mgnostic systems - Implications for interface and
training design
Oser,Randall L., U.S. NayyNaval Air Warfare CentetUSA; Stout, Rene’e J., U.S. Nawaval Air Warfare CentelUSA; Tyler,
Robert,U.S. Navy Naval Air Warfare CenterUSA,; 1997; In English; Copyright;\ail: Aeroplus Dispatch

Advanceddiagnostic technologies that track and fuse sensor observables have been used to provide improved information
for helicopter maintenance purposes. Because these systems can provide detailed information ghuysgstem anomalies,
suchsystems have recently been considered for use during in-flight operations. The current paper: describes the concept of aircrew
informationrequirements, discussesngthodology that can be used to structure and guide investigations of aircrew information
requirementspresents results from a test of the methodology using operational aircrews, and outlines the implichdansth
odologyfor future interface and training design.
Author (AIAA)
Aircraft Maintenance; Helicopters; Multisensor Fusion; In-Flight Monitoring; Flighe@s

19980047724
Assuring human-centeredness in intelligentotorcraft cockpits - Using crew intent estimation to coordinate RR functions
Andes,Robert C., Jr Applied Systems Intelligence, Inc., USA; 1997; In English
Contract(s)/Grant(s): DAAJ02-93-C-0008; Copyrightai: Aeroplus Dispatch

Therationale and design for an intelligent Cockpit Intent Estimator (CIE) system for the RotorcradtA%kaitiate (R&)
is described. The CIE is an essential component of tihésRiPew-vehicle cockpit interface, known as the Cockpit Information
Managern(CIM) function. Employment of the CIE in tlasssociate allows the numerous, complex aiding functions of thedrP
remain’lock-step’ withthe crew as the mission unfolds. CIE interpretation behayi@i-processing activities, knowledge repre
sentatiorapproach, and external communication mechanisms with other intelligérguRBystems are described with emphasis
on CIE’s essential role in the coordinatiohRFA functions to accurately follow the cresMead and quickly regain coordination
whenthe crews intentions change. frticular interest is the RReams significant accomplishment in the area of combining
prescriptiveautomated task coordination with descriptive, intent understanding for producing intelligent associate behavior
Author (AIAA)
Cockpits; Pilot Performance; Pilot Support Systems
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19980047725
Task-based interface management - A Rotoraft Pilot’ s Associate example
Miller, Christopher A., Honeywelléichnology CentetJSA; Funk, Harry B., Honeywellechnology CentetJSA; Hannen, Mat
thew, Boeing Helicopter Systems, USA; 1997; In English
Contract(s)/Grant(s): DAAJ02-93-C-0008; Copyrighta# Aeroplus Dispatch

Interface management (IM) involves sifting through a potentially overwhelming variety of incoming data, presentation
options,control modesand automation behaviors in order to present what the human operator(s) of a system currently need in
amanner that will be easily understood and manipulated by them. In this wepsiscus®ur work on an IM system for the U.S.
Army’s Rotorcraft Pilots Associate (R&) - a highly complex, flight-worthy associate system. Interface management functions,
performedwithin RFA by the Cockpit Information Manager (CIM) can be summarized by five basic behaviors: sgtambion,
pageselection, window placement, pan and zoom setting, and task allocatiaeséfibe each of these behaviors brieféng
exampledrom a sample RPmission scenario, and preselata from initial implementation and pilot evaluation studies pertain
ing to pilot acceptance of these interface management behaviors.
Author (AIAA)
Pilot Support Systems; Pilot Performance; Cockpits; Information Management
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19980041474Naval Postgraduate SchpMonterey CA USA
Comparing the Maximum Likelihood Method and a Modified Moment Method to Fit a Weibull Distribution to Air craft
Engine Failure Time Data
Gueimil, Fernando, Naval Postgraduate School, USA; Sep. 1997; 103p; In English
Report No.(s): AD-A337364; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Thisthesis provides a comparison of the accuracies of two methods for fittieghal\istribution to a set of aircraft engines
time between failure data. One method used is the Maximum Likelihood Method and assumes that these engine failure times are
independentThe other method is a Modified Method of Moments procedure and uses the fact that if time to failure Bibadla W
distributionwith scale parameter lambda and shape parameter beta, then T(beta) has an exponential digthlndide param
eter lambda(beta). The latter method makes no assumption about independent failure times. A comparison is made from times
thatare randomly generated with a program. The program generates times in a manner that resembles the way in which engine
failuresoccur in the real world for an engine with three subsystems. These generated operating times between failures for the same
engine are not statistically independent. This comparison was extended to real data. Although the two methods gave good fits,
the Maximum Likelihood Method produced a better fit than the Modified Method of Moments. Explanations for this éaet are
lyzedand presented in the conclusions.
DTIC
Maximum Likelihood Estimates; Method of Momentsibl Density Functions; Adraft Engines; Engine Failer

19980047351Computer Sciences Corfpiampton, YA USA

The LVLASO I/0O Concentrator Software Description, 3.5

Slominski,Christopher J., Computer Sciences Corp., USA; Plylderie E., Computer Sciences Corp., USA)IVérton, David

A., Computer Sciences Corp., USA; Jan. 1998; 35p; In English

Contract(s)/Grant(s): NAS1-20431TRP 522-14-31-02

Report No.(s): NASA/CR-1998-206907; NAS 1.26:206907; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche
This paper describethe software written for the VO Concentrator Unit in support of the LisibNity Landing and Surface

Operations (WLASO) experiment flown on-board NAS#\Boeing 757 aircraft.

Author

Boeing 757 Aieraft; Concentrators; Low igibility; Applications Pograms (Computers); Landing Aids
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19980047465
Avionics integrity design methodology
Matonis, Richard A., TR/, Inc., Avionics Systems DiyUSA; 1997; In English; Copyright;\u&il: Aeroplus Dispatch

During the F22 CNI EMD Program, ™R developed a hardware development process that yields highly durable avionics.
Theavionics integrity process exposes and corrects design and manufacturing process deficiencies long before systems are deliv
ered for field use. Early detection of design and manufacturing process flaws shortens the development cycle, while the improved
hardware durability drives down cost of ownership. Implementation of this process will have a dramatic impacfanméidl-af
ity of future helicopter avionics systems. This paper summarizes the approach and its high-level benefits, pithvitietiaa
casestudy from the F22 CNI EMD program, and explains how results have been leveraged to reduce development cost and techni
calrisk on the Comanche ICNIA EOC program.
Author (AIAA)
Avionics; F-22 Aicraft; Aircraft Design; Vbration Measuement; Printed Ciuits

19980047731
A structur ed approach to softwake interface development for the V22 Osprey
Goldman,Steven, Boeing Helicopters, USA; Nicholson, Michael, Boeing Helicopters, USA; 1997; In English; Copwraght; A
AeroplusDispatch

This paper describes the software interface design and control process that supported successful systems integration on the
Bell-Boeing \*22 tiltrotor. The traditional interface control process utilizes an Interface Control Document (ICD) to define bit-
level data that crosses the interface. The Bell-Boeing process augments traditional software interface control methods by also
definingthe software processing that supports the interfa@2 Mterfaces that were developed using this technique have exhib
ited a low level of 'misunderstanding’, which has translated into an equally low level of software rework.
Author (AIAA)
Softwae Developmentdbls; V-22 Aicraft; Cockpits; Systems Integration; &iaft Contol; Systems Engineering

19980048215
Software support for the automation of software product testing in aircraft industry Matematicheskoe i programmnoe
obespecheniavtomatizatsii ispytanij programmnykh izdelij v aviastroenii
Moiseev,V. S., Kazanskij Gosudarstvennygkhnicheskij UnivKazanskijAviatsionnyj Inst., Russia; Chuparina, M. A., Kazan
skij Gosudarstvennyj Tekhnicheskij Univ.-Kazanskij Aviatsionnyj Inst., Russia; Aviatsionnaya Tekhnika; 1997; ISSN
0579-2975n0. 3, pp. 106-10; In Russian; Copyright;\ail: Aeroplus Dispatch

A system of mathematical models and methods is proposed as part of information technologiesifonthton of software
producttesting in aircraft industryrhe implementation of these models and methodsfiware is discussed. A program for-cal
culatingthe bank in a trajectory control system for commercial aircraft is examined as an example.
AlAA
Commecial Aircraft; Softwae Developmentobls; Flight Paths; Tajectory Contol; Computer Pograms; Support Systems

19980048299
Multi-sensor data fusion method to discern point targets
Li, Hong, National Univof Defense &chnology China; An, i, National Univ of Defense &chnology China; Xu, Hui, Na
tional Univ. of Defenselechnology China; Sun, Zhongkang, National Undf Defense &chnology China; 1997, pp. 575-582;
In English; Copyright; &ail: Aeroplus Dispatch

Two different vehicles which have the same shapes and sizes fly together in upper space at the samEheel@tityles
areso far away from the sensors that the acquired images are pp@tisidNo shape information can be determined. These two
vehiclesfly together and no motion characteristics may be used. Therefore their infrared (IR) radiation characteristics-are impor
tantfor discerning these two vehicles. In this pagiaee ground-based IR sensors are used to get the IR radiation spectrum of
the point tagets, and twelve IR characteristan® selected for recognizing them. First, a BP network is used to recognize the point
targetsat each base. Then a Subjective Bayesian Method is adopted to fuse the receguitzediven by BP networks on three
basesat the same time. and the result given by Bayesian is fused by the DeSfyadtar Evidence Theory with thesult the next
time till the belief function is more than threshold. The emulation shows that the last outputs are satisfactory
Author (AIAA)
Multiple Target Tacking; Multisensor Fusion; Flightahicles; Multisensor Fusion; Infrad Imagery

77



16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19980041462Dayton Univ Research InstOH USA
USAF Noisefile DatabaseFinal Report Apr. 1993 - Nov1996
Mohlman, Henry T, Dayton Univ Research Inst., USA; Feb. 1998; 74p; In English
Contract(s)/Grant(s): F41624-93-C-9000; AF Proj. 7757
ReportNo.(s): AD-A338072; UDR-TR-96-142; AL/OE-WP-TR-1998-0004; No CopyrighgiA CASI; A04, Hardcopy; A01,
Microfiche

Thisfinal report summarizethe efort performed to keep the Noisefile database updated with all current aircraft and-helicop
ters. The new Noisefile 7 database format is documented witbaileddescription of each record type. This Noisefile 7 database
is used in all DoDnoise modeling programs. The Noisefile 7 database contains flight and ground runup data for all Military aircraft
and flight data for all available civil aircraft. Fligabhd Ground Runup summaries listings identity all aircraft and power conditions
includedin the database. Sample database records are presented for several aircraft.
DTIC
Data Bases; Auraft Noise; Civil Aiation; Data Acquisition; Gound Ests

19980041697
Criterion for judging acoustic resonant vibration
Yan, Zhongsen;dnaka, Hiroki; Matuzoe, Jungoafiaka, Kazuhiro; Nippon Kikai Gakkai Ronbunshu, B Heari$actions of
theJapan Society of Mechanical Engineers, Part B; August, 1997; ISSN 0387-60i6e\63, no612, pp. 2719-2724; In Japa
nese;Copyright; Avail: Issuing Activity

Acousticresonant vibration occurs in a cavity with tube bundle when gas flow reaches a certain Vogtyer it does
notalways occur even though the condition that vortex shedding frequency coincides with acoustic natural frequency is satisfied.
Fluid forces supply energy to acoustic resonant vibration and acoustic vibration consumes this energy to maintain vibration.
Acousticvibration does not occur if erggr consumption is greater than emesupply andiice versa. The mechanism of the vibra
tion was discussed in the previous paper andggnasnsumption was also presentethe paperin this papgrjudgment of vibra
tion is made in terms of ergr supply and consumption. Unsteady fluid dynamic force exertetboatingcylinders is measured
instead of that produced in the flow with acoustic vibration. Energy supplies due to the fluid dynamic force are calculated and
comparedo the damping force. It was clarified that egesupply and consumption markedly depending upon the shape of cavity
andportion of tube bundle.
Author (EI)
Resonant Mration; Sound \&ves; Vbration Mode; Aeodynamics; Damping; Fluid Dynamics; Cylindrical Bodies

19980044941
Thermovapor compression desalters: energy and availability - analysis of single- and multi-effect systems
Al-Najem, N. M., Kuwait Univ, Kuwait; Darwish, M. A.; bussef, FA.; Desalination; Septemheir997; ISSN 001-9164; \bI-
ume110, no. 3, pp. 223-238; In English; Copyrightiall: Issuing Activity

Sidem(France) has made some recent advancements in thermal vapor compression (TVC) systems [1,2] by installing four
units, each having four &fcts, 1 migd in capacity with a gain ratio of 8, and another four units ofé@séach, with 2 migd
capacityper unit and a gain ratidose to 17. This increased the interest in the system particularly for plants of low and medium
capacity The new system is characterized by the following: (1) the compression of most of the generated vapor and its usage as
a heating medium drastically reduttee primary heat source (boiler) and heat sink (i.e., cooling water and condenser), as compared
to conventional single-effect desalting systems; (2) low energy consumption; (3) simple water pretreatment as compared with
reverseosmosis (RO) systems, which are the main competitors of mechanical and thermal vapor compression systems in small
and medium capacities; (4) low capital and operatwgjs; and (5) recently developed reliable thermocompressors. Since very
little is known about therinciples and design of the system, a parametric analysis, using the first and second laws of-thermody
namics, was conducted for the TVC system components, e.g., steam ejector, evaporator, condenser, as well as the system as
whole.The analysis pinpoints the deficiencies in the system and the methods of overcoming these deficiencies.
Author (EI)
Desalinization; @porizing; \apors; Compessors; Boilers
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19980046095

Angle resolved mass spectrometry of positive ions transmitted through high aspect ratio channels in a radio frequency

discharge

Stoffels,Eva, Kyoto Univ, Japan; Stééls, Winfred Willem; Tachibana, Kunihide; Imai, Shinichi; Japanese Journal of Applied

PhysicsPart 1: Regular Papers & Short Notes & Review Papers;188y; \blume 36, no. 7B, pp. 4632-4637; In English; 1997

3rd International Conference on Reactive Plasmas, JG&®P 21-24, 1997, Nara, Japan; Copyright; Avail: Issuing Activity
Thebehavior of positive ions in high aspect ratio structures, relevant to the reactive ion etching of deep trenches, has been

studiedby means of engy resolved mass spectrometrigh aspect ratio trenches are simulated by capillary plates with various

aspectatios. Angle resolved measurements of the ion current passing thiheugfannels in the capillary plates have been per

formedin low pressure gon and helium radio frequency plasmas. The angular distribution of the ion counts bsirongg

anisotropic after the ions have passed through the channels. The nagbthi@gon distribution with increasing aspect ratio is

explained by the loss of ions at the side waflthe channel. This loss is mainly a consequence of geometrical shadowing; ion

lossdue to deflection by surface chjaron the capillary plates has only littléeet at moderate power inputs. At high power inputs

ion losses become extremely high, so the transmission through the channel plate decreases almost to zero.

Author (EI)

High Aspect Ratio; Mass Spectroscopy; Positive lons; Radio Frequency Discharge; Beam Interactions; Plasma Interactions;

AspectRatio; Electric Dischages; Agon

19980046890
Supersonicradiative transport of electron-hole plasma in semiconductors ataom temperature studied by laser ultrason
ics
Gao,W., Katholieke Universiteit Leuven, Belgium; Gus®y Glorieux, C.; Thoen, J.; Bghs, G.; Optics Communications; No
vember01, 1997; ISSN 0030-4018pWime 143, no. 1-3, pp. 19-24; In English; Copyrightails Issuing Activity

A piezoelectric semiconductor CdS(sub 1 - x)Se(sub x) crystal under external electric loading wabepcilset nanosec
ondultraviolet laser radiation. Acoustic waves were excited via the inverse piezoeldetriclat to the screening of the external
electricfield by expanding the space distribution of photogenerated electrons and holes. The duratiomnesfetmmetrically
detected longitudinal acoustic pulses indicated that both the expansion of the screened region in space and the electron-hole
plasmaexpansion are supersonictla time scale of laser action. The value of 2 x 10(sup 3) cm(sup 2)/s obtained for the electron-
hole plasma difusivity leads to the conclusion that the mechanism of this fast carrier transport is photon recycling, i.e- reabsorp
tion of recombination radiatiorThis conclusion is also supported by the acoustic signals duration independence on magnitude
and polarity of the external electric field.
Author (EI)
ElectronPlasma; Holes (Eleabn Deficiencies); Plasma Diffusion; Roomriperatue; Semiconductor Plasmas; Semiconduc
tors (Materials); Supersonicransports; Acoustic Riperties; Laser Beams; Cadmium Compounds; EdacBcattering

19980047340NASA Lewis Research Cenjétleveland, OH USA
Laser Pencil Beam Based 8chniques for Misualization and Analysis of Interfaces Between Media
Adamovsky,Grigory, NASA Lewis Research CentédSA; Giles, Sammie, JrToledo Univ, USA; Feb. 1998; 10p; In English;
1998 Echnical Conference, 22-26 Feb. 1998, Huntsville, AL, USA; Sponsored by NASA, USA
Contract(s)/Grant(s): FOP 519-30-53
ReportNo.(s): NASA/TM-1998-206635; EAD99; NAS 1.15:206635; No Copyrightyail: CASI; A02, Hardcopy; A01, Micro
fiche

Traditionaloptical methods that include interferome®ghlieren, and shadowgraphy have been used successfully for visual
ization and evaluation of various media. Aerodynamics and hydrodynamics are major fields where these methods have been
applied.However these methods have such major drawbaska relatively low power density and suppression of the secondary
orderphenomena. A novel method introdu@dNASA Lewis Research Center minimizes disadvantages of the ’classical’ meth
ods. The method involves a narrow pencil-like beam that penetrates a medium of interest. The paper describes the laser penci
beam flow visualization methods in detail. Various system configurations are presented. The paper also discusses interfaces
betweermmedia in general terms and provides examples of interfaces.
Author
Flow Msualization; Aeodynamics; Hydsdynamics; Pencil Beams; Fluid Boundaries
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1998004734 1Textron Bell HelicopterFort Worth, TX USA
XV-15 Low-Noise Brminal Area Operations Esting
Edwards, B. D., &xtron Bell HelicopterUSA; Feb. 1998; 70p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS1-200947RP 538-07-15-10
ReportNo.(s): NASA/CR-1998-206946; NAS 1.26:206946; BHTI-690-099-450; No Copyrigiai):ACASI; AO4, Hardcopy;
A01, Microfiche

Testprocedures related to X15 noise tests conducted by NASA-Langley and Bell Helicopgtrdn, Inc. are discussed.
Thetests. which took place during October and November 1995, reeaahachie, &xas, documented the noise signature of the
XV-15 tilt-rotor aircraft at a wide variety of flight conditions. The stated objectives were to: -provide a comprehensive acoustic
database for NASA and U.S. Industry -validate noise prediction methodologies, and -develop and demonstrate low-noise flight
profiles. The test consisted of two distinct phases. Phase 1 provided an acoustic database for validating analytrealictiose
techniquesPhase 2 directly measured noise contour information at a broad range of operating profiles, with emphasis en minimiz
ing 'approach’ noise. This report is limited to a documentation of the test procedures, flight conditions, microphone locations,
meteorologicatonditions, and test personnel used in the test. The acoustic results are not included.
Author
XV-15 Aircraft; Tilt Rotor Aircraft; Low Noise; Noise diction (Aicraft); Aircraft Noise; Popeller Noise

19980047501
Numerical study of the detached flow aesdynamical sound
Huang,S., Gas Trbine Establishment of China, Xindu, China; Beguier Inst. de Recherche des Phenomenes Hors Equilibre,
France;1997, pp. P3-122 to P3-127; In English; Copyrighaih Aeroplus Dispatch

A numerical studybased on the macrosimulation method, is carried out to determine the aerodynamaf sctumnioulent
separatedow. The macrosimulation methages a Laye Eddy Simulation (LES) code to obtain thgéastructures of the flqw
thesmall structures being modeled by a subgrid scale eddy vischsityadiated aerodynamic sound is obtained in the far field
from the Lighthill-Curie formalism. The method permits one to dissociate the different sources of the aerodynamic sound: the
wall noise due to the wall-pressure fluctuations, the shear noise due tgthsdale quadrupole sources, and the turbulence self-
noisegenerated by the small-scale quadrupole sources. The case of the normal backward-facing step is presenteteram the dif
emittednoises are analyzed and compared to one an&bere theoretical hypotheses are tested.
Author (AIAA)
Computerized Simulationufbulent Flow; Separated Flow; Aedynamic Noise; Lare Eddy Simulation; Reynolds &is

19980048223
Effect of wake structure on blade-vortex interaction phenomena - Acoustic pdiction and validation
Gallman,Judith M., NASA Ames Research CentdBA; SchultzKlaus-J., DLR, Germany; Spiegel, Pierre, ONERA, France;
Burley, Casey L., NASA Langley Research Centé¢8A; Journal of Aircraft; Apri998; ISSN 0021-8669;0lume 35, no. 2, pp.
267-273;In English; Copyright; #ail: Aeroplus Dispatch

The higher harmonic control aeroacoustic rotor test conducted at the Duits-Nederlandse Wind Tunnel has made extensive
measurements of the rotor aerodynamics, far-field acoustics, wake geometry, and the blade motion for powered descent flight
conditions.These measurements have been used to validate and improve the prediction of blade-vortex interactiois¢BV1)
Theimprovements made the BVI modeling after the evaluation of the test data are discussed f@d¢teoéthese improvements
onthe acoustic-pressure predictions is shown. These improvements include restructuring the wake, modifying the core size, incor
poratingthe measured blade motion into the calculations, and attempting to improve the dynamic blade response. A comparison
of four different implementations of the FfowcsIWdms and Hawkings equation is presented. A common satmidynamic
input has been used for this comparison.
Author (AIAA)
Blade-\ortex Interaction; Aavacoustics; Rotor Aedynamics; Noise ediction (Aicraft); Sound Pessue; Aircraft Wakes

19980048225
Prediction and measuement of blade-vortex interaction
Tung, Chee, NASA Ames Research Center, USA; Kube, Roland, DLR, Germany; Rahier, Gilles, ONERA, France; Journal of
Aircraft; Apr. 1998; ISSN 0021-8669;0lume 35, no. 2, pp. 260-266; In English; Copyrightaift Aeroplus Dispatch

An extensive quantity adirload measurements was obtained for a pressure-instrumented model of the BO-105 main rotor
for a lage number of higher harmonic control settings at Duits-Nederlanawk Whnel. The wake geometryortexstrength,
and vortex core size were also measured through a laser light sheet technique and laser Doppler velocimetry. These results ar
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used to verify the blade-vortex interaction (BVI) airload prediction methodologies developed by Army Aeroflightdynamics
Directorate Deutsche Forschungsanstalt furft-und Raumfahrt, NASA Langley Research Cerded the Cfice National d'E

tudeset de Recherches Aerospatiales. The comparisons show that an accurate prediction of the blade motion and the-wake geome
try is the most important aspect of the BVI airload predictions.

Author (AIAA)

Blade-Vortexnteraction; Aeodynamic Loads; Noise Reduction; Noisediction (Aicraft); Helicopters; Rotor Aerdynamics

17
SOCIAL SCIENCES

Includes social sciences (general);, administration and management; documentation and information science; economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19980048743
CessnaAir craft r eports record sales, deliveries
Phillips, Edward H., USA; ®iation Week & Space dchnology; Feb. 16, 1998; ISSN 0005-2178luvhe 14, no. 7, pp. 49; In
English; Copyright; Aail: Aeroplus Dispatch

In 1997, Cessna Aircraft Co. delivered an industry record 618 piston and turbine-powered airplanes. In 1998, it already faces
arising backlog already worth 2.8 billion dollars that reflect a growing demand for new aiftmftising demand for business
aircraft,and particularly jets, resulted in a 35 percent increase in sales in 1997 compared with 19%@ake thfea strong national
economyand the sige in business flying activitypoth in the U.S. and internationalyessna financial and production perfor
mancein 1998 is expected to exceed that of 1997.
AIAA
Cessna Arraft; Aircraft Production

19980048850
U.S. Army aircraft mass properties engineering
Donaldson, Neal J., U.S. Arm#wiation and Toop Command, USA; May 1997; In English
Report No.(s): SWE Paper 2374; CopyrightAil: Aeroplus Dispatch
The paper presents an analysis of the mass properties engingedegs for U.S. Army aircraft. It includes a review of past
practicesThe impact of acquisitioreform on the continuity of mass properties data is examined. Future directions for mass prop
ertiesengineering are forecast.
Author (AIAA)
Military Aircraft; Mass Distribution; Aesnautical Engineering; Structural &ght
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SPACE SCIENCES

Includes space sciences (general); astronomy; astrophysics, lunar and planetary exploration; solar physics; and space radation.

19980041523Johns Hopkins UniyApplied Physics LabLaurel, MD USA
Solar Vector Magnetic Field Reseach Final Report 1 Dec. 1993 - 30 No1996
Rust, David M., Johns Hopkins UniWJSA,; Feb. 14, 1997; 5p; In English
Contract(s)/Grant(s): F49620-94-1-0079
Report No.(s): AD-A337337; AFRL-SR-BL-TR-98-0172; No Copyrighiaik CASI; A01, Hardcopy; A01, Microfiche

The principal efort was developmerand flight of the Flare Genesis Experiment (FGE). The FGE is a balloon borne solar
telescope that can provide the sharpest view ever of the evolution of activity on the Sun. The goal of the FGE is to obtain the
observations needed for a breakthrough in dtdee research both sooner and at significantly lower cost than either a satellite
or adaptive optics canfef. The FGE flight was a historiast. This efort has shown that a meter class solar telescope can take
advantag®f the modern long duration ballooning program in Antarctica to achieve sgjealsethat are central to solar activity
research.
DTIC
SolarMagnetic Field; Flight Instruments; Solar Activity; Adaptive OpticgScopes
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GENERAL

19980045161NASA Langley Research Centétampton,YA USA
NASA Video Catalog, 1998, Supplement 3
Apr. 1998; 226p; In English
ReportNo.(s): NASA/SP-1998-7109/SUPPLO03; NAS 1.21:7109(3); No Copyrigrail: ACASI; E99, Hardcopy; E99, Micro
fiche

This catalog lists a wideariety of video cassettes available from the NASA STI Database. Subject matters that are covered
includethe following disciplines: Aeronautics, Astronautics, Chemistry and Materials, Engineering, Geoscience, Life Science,
Mathematicand Computer Science, Physics, Social Science, and Space Science. The videos listed have been developed by the
NASA centers, covering Shuttle mission press conferences; fly-bys of planets; aircraft design; testing and performance; environ
mentalpollution; lunar and planetary exploration; and many other categories related to manned and unmanned space exploration.
CASI
Catalogs (Publications); Spaceahsportation System Flights; SpaEgploration; Geology; Geophysics; Enmitment Pollu
tion; Aircraft Design
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